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The L Lower - Incisors I In Theory And 


Dr. Merb. 


Tel-, Lviv, 


be gard the denture as a whole; we do not 
+f confine ourselves to the denture only, . 
but also” take into account the entire 


patient and his constitution. Never- _ sonality of the incisors 
theless, there sometimes arises the need diagnostic subjects on the one hand — 
concentrate one attention upon ane ther apeutic objects on the 
ain section of the denture. Such a 
therapeutic objects: is three- 


of che 1 Six ye ar ‘mola ir as As the first to erupt the 


“key to occlusion”, lower incisors 4 a be the first sign of an incipient mal- 


ave usurped a kind of “key re: 

in newer diagnostic procec I hey a e difficult to treat as” 
ond, these teeth seem to have they” ‘rel aps e 


become a problem in ther: apeutic 3), rowding of the m: ar 
cedures durin, the last few years. incisors is the most frequent anom- 


While in Bogue’s and Angle’s times 
this connection it might op: 


have quite a range of possibilities. One— 


pressed by ‘Howes: “The pa ma * 
irregularities ol the mandibular | 
-cisors.” Another is the outright ¢ extrac 
tion of two premolars. In between is 
the extraction of an incisor, stripping 


Table I the results of some in 

o 

itions regarding cro 

been collected. are 
form and may be roughly summarized 

ing 

widenil as follows: crowding of lower in- 


bee n treated _cisors occurs in about cel 


owdl 


- into it once more, it seems to the hoa cent “higher than in the upper. 


Barrow and ‘Huber and “Moorrees 


24% 


* Esti mate e histo or se attergrs am respec tively 
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9 ar These ligures call for some explana- ; 
tion. Generally, disrelations between 4 
the widths the upper anterior teeth 
ower 
{ the lower ones tho wht | 
to the cause. But if this \ were 
it should work both w: ays, 
equally to crowding at 
Further, it no 
lain the twice 


are led ‘to. the col that there 
exist still othe r factors responsible f ‘or Fig. 1 Modern skull (E.D.Cope) — 
peculiarity. It seems to the author parison with Neanderthal (La 


Saints). After Boule. 
we might geta clue from studying: 
velo} mt mY theory, he thinks that “not the 


HY LOGENETIC — Tue incisors are“ adi aptive’ since it 


they whic ch had to ad: apt themselves to 7 
a reduced space. A few illustrations ° 
shall elucidate this point. Fig. 1 shows 
the changes which have pki 

n the build of the skull since paleo- 
thic times. Of special interest for us 
vill 


be the reduction” whic h be le ll heel 


goes: without saying that t 
pape r is concerned with 
incisors, we cannot treat eon in 
kind of “splendid isolation’ her 
be considered relations with the 
other mi andibul: uv teeth, with their an- 
mandible itself, especially Vs. 
with that part of it which has evoked concerned pray the iadiake in the 
much interest among de ntists, anat-— andible, , the ne xt two will 
Ists, anthropologists nd even lay- 
men: the chin. 
A few years ago the chin problem wie three lene of which only the 
comprehensively tre ated by Du- Heidelberg jaw and the | modern one 
Bi ul Sicher under ather concern Us ig. 3 is Keith’ 


i 
li 


mes 
S 
a 


rent theories, especially reduc juven alte specimen. we look ‘ 
tion (Weidenreich), they proceed t to pictures, we are im mediately ; aware eof 

develop their own theory: the chin that a 

a sort of buttress a hi is come Into ee place, but we will not get 
existence to reintorce t vart of the any hint as to where it has taken place; 

mandible against’ ‘<u isticatory the superimpositions as they are made 
stresses which ‘and here might easily lead to the idea 
which, eal the ¢ mandible has te or out of these changes the chin has_ 


etic cheng 9 make this evolved as sor thing new. I, howeve 


super the same mandibles 


in Figs. 4 and 5, i.e., on a point cor-— 
»> chi anged | conditions and they spe responding ap proxim ate ‘ly to the g1 

of the “adaptive: chin”. thion, we shall get quite another 
“The author cannot but at the 


‘Thus, = thie has arise n in : response 


vith the rom comparing different growth 


ow the difficulties we have 
IMCUILICS W 
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of the upper 
superimpose spina nasalis. his process, | too, does 
ir acings. one he same way we have, of — not exist in apes or early men, and | 
course, no certainty where to pli comes into existence simultaneously 
‘ial 
if one may say so—the reduction center the ¢ chin. Both these deve yelop- 
Superimpositions like those in Figs. 2 ments we ¢ an by the same 
and 3 would imply reduction at the process, name ly the reduction of the 
dist: part ol the corpus and ramus tooth: bearing parts in the Upper and 
and apposition in the front. But, if we — lower jaw, a reduction which has not 
superimpose the tracings as in Figs. yet enveloped the basal parts in either 
and 5, we are led to thee conclusion j or the € emergence of the chin, 
reduction has taken place rather mandibul lar promine nee, particu- 
equi rally in in the corpus and the ramus, larities museul u and mas- 
7 yet the tooth bearing part has ch: re. 
- dri ully in e ate nsion as well, as 


% position for them to claim the same causes 


u Brul and Riches: es should be difh- 
ann 


very | pill a the « for the development of the anterion 


sive corpus indibulae resist nasalspinaa = | 


radical changes more effectively than _ DuBrul and Sicher try to discredit 
the cancellous tooth bearing part.  - reduction theory further. by: stating 

In addition to this we also have that reduction should have acted on. 
consider what has been called the both and alveol: ir process to- 


MODERN ENGLISH 


a 
| 


Pig ig. 2, upper left. ot m: ndibuls ir "profiles of He ide man 
cent European ( ) and African negro according to Schoetensack, 
3, upper right. of =m: indibular profiles of Neanderthal child and 
Fig. 4, lower left. Superimposition mandibular: profiles of Heidelberg m: man and recent 


Fig. 5, lower right. Superimposition of mandibul ar profiles of Neanderthal child and = 
one according to the author, = 
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Fig. 6 Developmental stages: upper left, ape; upper right, early man; ; lower left, recent 


= 


gether, But why should fixed. Apes” and. men resemble each 
are other in their fetal sti age much 1 more | 
used to the ‘te a that nature ape of than one would expect, judging from 


proceed ina continuous way but by their adult state. Thus, while the mas-_ 

le aps. So the emergence of chin ticatory app: us develops into” the 

can be explained as a temporary lack snout in tpes, de ‘velopment 
of synchronization in these leaps. One man comes to a standstill at a much 
of the next mi ay easily concern: progressed sti ize. Another 


‘ample : in the cow of netic 


‘general reduction trend. development the high fore 


more ree This" pro CESS, too, 
‘The above given explanation would comes to its end i in recent man earlier” 
alee be in conformity with Bolk’s sfeta- then in the Neanderthaler or in the 
_lisation theory. Bolk has de monstrated ape. Figure 6 illustrates both: these 
that the rise of Man is connected with | phe nomen: : 

fact thi conditions existing in these representat itives s of develop- 


ear lier ontoge netic stages have become | mental types might very well be sail 
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constitutional type, to be inserted 
etween the stages 3 and 4 of Figure 
6. It is the C erebral Type of the © 
French school of constitutionalists. 


‘This is char: acterized by a wert 


to this the facial part is. 

developed so the is nearly 
straight, with a small irrow lips 
and a very flat chin which might be- 
termed “underdeveloped”. But. this 
eloped chin can be under- 

stood as arrested in its development at : f 

enile sti age. It we Ik know 


The "high forche ad too 

in the same way 

Comparing the ental stages 

in the light of the fetalisation cheery, 
sily get the impress ssion that 
present day cerebral type is the latest 4 


form Nature has evolved on Man's 


just here that the “atavistic ren 


called ‘chin” for the first time showy 


signs of a beginning reduction and 
falls into Ww vith the nera Above, after Gerhardt. below, after Martin, 


Fig. 7 Maturation changes of the 


ns 
trend towarc ( ns 


masticatory atus. “upper a and _ lower inc isors in ortho. 
dontic patients. is” only, about fifteen 
q _THE EETH AND per cent smaller than in the extremely 


THEIR wcrodont Kri apina | people and even 


After having found that reduction ca. five per cent only the Mount 

an essential degree has taken place people. These reductions 
= in the very region of the lower inc isors of a rather moderate extent in com- 
the chin excepted—it seems necessary parison with the reductions which 


investigate hor the reduction of place in the mandible. 


these teeth themselves compares: (Based on figures published by 
it. This pute a certain difficulty, since | Hrdlicka, the author once computed | Fs 
early ‘man Is is generally fo found as one the over-all le ngth of of a modern mi 

specimen, rarely two, at a time. “There dible to be thirty | per cent smaller than 
were, however, two excavations where — that of the Heidelberg mi indible and 
Neanderthal people were the thickness in the medi line, 
found ind which lend the emselves to “measured m ridway from above, 
statistical treatment. The one place duced as much as even fifty per cent.) 
ugosl: ivia), the other on hough this diffe re in reduc- 


mel (lsra 1€ I). InT able I would iin the | occurrence of 
1 


value for crowding it would not 
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July, 


Inci isor hs in als neolithic pes people ai and orthodontic: patie 


Mount Carmel "Heidelberg ( Ortho, patients 


apina a 
Sum of the four upper incisor widths es a 


Minimum 


Minimum 

r percentage in the and the admixture of sand and grit 


lower jaw and for this we shall have a to the food. The lower incisors ai 
the chi in and lea ave | their restric ted be quel 


mal” a att tempt is 
ust, howe ver, not | forget npg this j is aor mi made | to arrive at an esd ate of the 
acquisition and which has been caused by 
even at present labidodonty (edg¢ gf. ge. I he curved line A- B 
bite) is still the bite of Australian ASI mm. while the ne 
aborigines and Eskimos. It seems tos line. is only 
the author that it is this change- over long, 1.€., Ca. 20 per cent less. We hi oe 
labidodonty -psalidodonty however, Just se seen (Table that 
which is responsible for the high fre- teeth of recent men are on the average ” — 
“quency of mandibular incisor beaten only between five to fifteen per cent 
ing. L ooking at modern d ta smi uller. We must the 
arches, we see well ro und ed ict “that, s, there 
_ incisal se gme nts i 


> of 


behind the > 


mse 
these condi-— 


have to ama nge th her 
pe one we con 
tons aa those of earlier times, we 
find the lower incisal se gment equi ally 
a arched. Not ‘confined | behind the 
upper teeth: arranged opposite 
ir. them, the incisors can fan out and 
i themselves to their antagonists. 
It should be mentioned that “even in. 
in se early times labidodonty was not 
originally existent but was a product: 
ontoge pnetic deve clopment connected 
attrition of teeth. 
then, at a very early age, cusps 
edges were worn down by attrition and apace threagh trandticn 


n 
abrasion due to mitive food habits from labidodonty to psalidondonty, 


‘IVE 


— 
— of the four lower incisor widths a a 
— 
ing the same period. © « seome thich wi v iz 
ong the same pertoc a segment, which was not on ES 
— 
| 
= 
- 
| 
— 
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we the reason for to- two hundred cases he found this co- 
efficient ranging from 1.17 to 141. In 
ght be th: At, w hen his opinion ‘ide “al” ratio would be 
a he lower incisors descend, phylogenet- 1.2 
ically speaking, from their Pog to “according to ‘de value of this coefh- 
position and glide back ‘to ar- he believes in the possibility of 
range themselves _ behind the e upper a “t ailored occlusion”. In 1957 Neff 
incisors, they bring the whole lower has once more taken up the subject. 
arch into a more posterior position. _ He now introduces an anterior per- 
But, as a matter of fact, skulls with -centa age relation (APR) and states that — 
labidodonty show the same occlusal three hundred = malocclusions 
pattern as exists in modern neutroc- maxillary anteriors are between 18 and 
clusion interdigitation. Thus, the pos- per cent larger than the lowers. He 
segments remaining stable, the still recommends compensation for 
whole loss of space makes itself felt disharmonious segments by vi 
in the anterior sector W hich reacts by is the overbite and even wives at 
Though we ‘cannot follow: DuBrul ‘different values. of AP he 
and Sicher when they speak of an also thinks that in some cases the ex-_ 


a daptive chin, it would be possible to traction. of a lower incisor might be 


a 


call the mandibular lar inc isors adaptive - _and the at in 
“teeth. Crowding is their response to 


the phylogenetic changes which have h: is wensed the proble mo 
taken place. ’ That this kind of adap- ofa anterior disharmonies on different 
tion is not an ideal one need hardly occasions. In 1955 he tested an anterior — 
be said. Reduction in size or numbe a index in 195 boys and 124 girls and 
_ would bring a real solution, of course, found a range of 73 to 85, with a mean | 
arted. of about 7 79. He states that the degree 
the modest on crowding is higher in individuals — 


Is 


Table ‘has shown 
_ amount of reduction in size which has 
y taken place up to now, and | congenita ul teeth tend toward spac ing. In contrast 
~ absence of lower incisors is so seldom to Neff he decli ares: “An ac 

and — as to be quite a negli- --. the overbite or overje t does 1 

seem to be the method used by Nature 


NT AL the tooth width ratio between uppe 


The | phylogenetic approach shows and lower jaws. 


there exists an inherent te ‘ndency Bolton (1952 , according 
toward: disharmony between the man- investigated fifty- excellent 
— dibular incisors and the space at their sions and found a range of 74.5 ; 
disposal. If this fact is regarded here 80.4 with He, too, 
as the primary reason for their so fre- could not find a ‘relation be — al 
crowding, there should, how- ratio and the ‘degree of overbite. — 
ot be excluded the possibility Ballard (1956) believes, in sition 
“that other causes might be involved disharmonies of upper and 


with big teeth, while those with small 


— 
— eal ly man, while we shall never find _ on Various authors have mentioned the —— 
— 
— 
: 
— 
as 
— 
— 
— 
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— 
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1959 


corret coefficients of incisors and of molar circumferene es 


Ss St. Dev. Coe, oe, Var. Coe, Cor, 
ey 
Sum of lower incisor willie . 
iw pper molar circumferences 


should be taken into account. In five the corre on coeficient for the cir- 
hundred cases he found that in 90 per cumflerences vo the upper and lower 


cent one or more pi airs of teeth Showed first mola ars: 78 + 023. As 
re 


ich discrepancies. Ballard regards 75 know how different upper - and lower 
pa cent as the “normal or ideal total 7 molars can sometimes be in the same 


of the mesiodisti al widths ol the lower : patient and as We se e that their cor a 


incisors. ‘In four hundred orthodontic relatio , neverthe less, is: higher than 


patients he found that this total was 7 that between the incisors, we get some — 
larger in 90.7 per cent; in 50.3 per idea what disharmonics we may have ; 
it was larger by 2 mm or more, to contend with, Table and Fig. 9. 
and in 31.5 per cent it was |; irger by 7 "Lo this 1 might be added that the i in- 

3 mm or more. On the of these cisors especially have a rather 
findings he recommends stripping or, genetic ability. This was demon- 

amounts to the strated by dstrém_ in his investiga: 


width of a central incisor, the extrac- tion Tooth Siz and Occlusion 
tion of such a tooth. ‘Twins (1948). Ballard’s (19% 56) obser-— 
with the front: teeth, In- 
isors plus cuspids. As this paper is 
devoted to the lower incisors, the \ 
author thought it opportune to make 


a special investigation limited to ‘o the 
relationship between upper and lower 
incisors. It was found that the mean_ 
for the Incisor Index was 73 pe C 
with a range of 63 to 86 per cent, and | 
therefore not much different from the 
neans heat for ‘the a anterior indices. 
‘range which is as 
». The material for this investiga- 
consisted of three hundred ortho- 
dontic patients, 
‘There was also compared the cor- 
tien coefficient for the sum of the 
upper and lower incisor widths hich, 
was +0. 70 + 0.029. To give some in- 
7 9 Comparison of minimum, mean and 
of the meaning of this 


maximum values of and mandi-— 
figure, the author has also calcul: os 


ine isors, 


— 
- 
= 
— 
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Lower 
ations hi ave been 
only recently Horowitz, Osbor (1957). In this he 
DeGeorge (1958) in their publication _ found the index: bizygomatic breadth 
\evedstary Factors” in T ooth Dimen- bimolar width to be 33.2. as 
ame to. the followit ng col nelu- against the required 33. 3. Comn nenting — 
: “When mesiodistal tooth dimen on this result and comparing it with — 
De sions are used to establish orthodontic | investigations by Meredith and cl 
ratios, findings of this” ley , Moot Tees writes: “These autho 
that the anterior teeth their own data and those ‘of 
be as two separate groups, others reported a wide range of vari- 
the ‘variable’ inci isors and the rel ative. ation (0. 18 to for this correla- 
‘stable’ canines tion coefficient. ‘should be noted, 
» however, that different Si samples re- 
ETH — Jaw 
ayy viewed varied in age, in methods of 
measurements in the manner 
veen” ‘he’ size” of the which growth increments for bizygo-- 
incisors wal ‘the size and form of the i matic breadth in children were taken 
mandible to be investigated. As the — into account, a fact which explains the a 
author has repe atedly treated | d the sub- highly variable findings reported by 
ject of disrelations on a constitutional | : different investigators. For thirty-four 
basis, it suffice here to mention a the coefficient of correlation be-_ 
that crowding ‘an result from the ap- tween arch breadth and a 


ee ( irge teeth in relatively, breadth is + 0.74 + 0.076 which i 


ctw 


small or narrow ‘The im- cates a rather 


portance of such disrelations was first ation” ee two measure- 
stressed by y Axel | -undstrom and is nts” 
a problem has since been dealt with un- iad. ‘It seems that these rather critical re- 
s the term of “apical base”. There — mi arks by Moorrees also hold good for | 
always a certain vague- latest publics ation by Hixon and 

e author has tried Meredith | (1957). Regarding this. pa- 


e relationship ona the author cannot but point 
more concrete basis by his Zygomatic ° one rather astonishing inaccuracy. In 
Method. ‘method has been sufh- describing: the Disrelation Table which 
cl ently | described in earlier publica - is an off-shoot of the Zygoma atic Meth- 
ions, so that there seems to be no need od, Hixon and Meredith write: * ihe 

into it once more. This might, chart is diagnostic in that it is parti-— 


r, be a good: “opportunity to tioned into zones designated ‘lack ol 


some recent investigations space’, ‘harmony! and ‘excess ¢ of space’. 
concerning the v: of me mi inte ition made is chm ut 
ikowitsch | ol 
(1957) has confirmed the zygio n-molar- 
relationship an successful t treatment is extraction . . 
twelve hundred children and adults. | Now, as a mz atter r of fact, we ae al 


thinks, however, to get sull better chart has. not” 
results by icing: the bizygomatic above but five, besides: 


asurement with the agia mentioned isa zone of “ex. 


Another especially | interesting | ‘extreme of space’ And the 


st of the author's author's remark about extraction as 


has been made 
= 
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be stated here that the 3 
a author never thought of the Dis ae 
tion (‘Table | the one and only ‘aite 
of extraction therapy. It was pro- 
posed as an addition to existing diag-— a 
nostic procedures in order to fa 


sometimes difficult decision. 


= s Returning to our problem, it will 
not seem astonishing after the pi 
ceding dise discussion thi vat the author tried 
to demonstrate ite the occurrence of teeth- 
jaw disharmonies with the he Ip of the 
bizygom: tic measureme nt, though the 


ou utlook omising. For even” 
in the upper ja aw between 
the bizygomatic breadth and the an- | 
terior parts of the dental arch: had 
- proved to be rather weak in contrast 

to that existing in the mol: region. 
‘The correlation coe ficient of +0.23 + 
0.77 for the relation between crowding 
and the bizygomatic. breadth did not or 
come as a it is low and just 


at the level of sig nific: ance. : As a kind - 


5 
ve 


wise, h ver, there appeare ist 
a coe ficient ically nil for the 
correlation between crowding and the 
bigonial breadth, Ww hich wi as 
puted” at the same time and with the CROWDING 
same material (one hundred fifty or 
thodontic patients). On the other 562 -0. 
hi rand, a correlation coefficient between 
li id tl lo Fig. 10, above. Correlation of _bizygomatic 
ng anc sum of the lower breadth with crowding and "spacing of the 
incisor dis umeters proved to be as high 


lower inci isors, 
; —0.56 = 0. 56, whic h means th it the — Fig. 11, below. Correlation of the sum of 


he 0 with crowding and 
bi the teeth, the greater the lack of the incisor widths ‘ 


crowding, Figs. 10 and Sey) nies. To these now to be 
hough we c cannot tly "prove 


= . added those where big teeth appear in 
— jaw disharmonies, the very fact constitution: uly small and/or narrow 
that crowding i is so strongly correlated 


“mandibles ‘connected with lepto- 
» 
with incisor size makes them very prob- .omic¢ or cerebral type. 


able. As a matter of fact, the disha 
DYNAMICS 
monies produced by the greater reduc. 
a tion of the mandible and the lesserone Having up 4 now and at some 


the teeth during phylogeny—des- le ngth treated what might be termed 


above— would already fall into atic ‘conditions | concerning the lower 


category of teeth-jaw disharmo- isors, we have to con- 


— : — 
CRO" DING SPACING 
, 
— 
4 | 
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sider some aspects which “might con- ment t development: il stage and 

stitute their dynamics. vin alter Gerhardt in his mono- 

t among, them growth» graph about Maturation Changes of 

the Human Physiognomy has found 

‘that not only the inclination of the 

the growth ti aking ice in this chin also ( hanges of its con- 
‘tween the ages of three to 

there is not enough room at that time, repo ts anges oft up 

lateral incisors erupt lingually. But to 2.6 mm in de ol auacrior 
they may still find their norm: aces 

at 2 of 

ider the influence of fun I 

muse le pressure if more pace will "prep: 

accrue by local growth at this “late” would, that tate 

To underst: and the mei to obse rve extreme reserve hen ‘mect- 

“late” in this context, it should be ing , with conclusions: regarding the i in- 


and ion, eV 


that, as far as addition cison position in relation to pogonion. 
space ts concerned, growth in this par- (See also Fig. 7 

tieular: region stops a at that time. in “The influence of ‘the muscl les must 

investigation of twenty ‘ight indi- ‘mentioned among the dynamics of 

viduals from 3 to 15 years of age, — the lower incisors, too. One is inclined 

Woods found that the canine width , to think that an equilibrium between 
the of ‘their the of the ton fron 
0.6 mm. in girls, fe, 
ained ‘practically sti ible.  There- sti of the teeth genet 
fore, hopes for the relief of crowding: the incisors in particul: ur. These, 
later growth are doomed to disap- however, are general 
; ointment. Space gained by the re- and the recent investigation of a spec: 
ment of the “deciduot s molars ial insta ce of muscle behavior might 


smaller successors be of interest in connection with this 
gener lly taken by the 1 mesial drift of Sims mez and 


the six-year mol ars. 


” isors. . Schaeffer as well as Bjork an and 


Tas is B the incling ination of the incisors and the 
Palling found that such chi inges do snot amount of pressure. We » should, there- 


: = one direction only. Some in- fore, for the time being still use 
_cisors incre ased their labial inclin- ain caution whe spe ‘aking about 


ation, others their lingual one, and the influ of the muscles on 
some did not alter their inclin: ation 
Another question to be considered 
"Occasionally one reads that besides: in this cont t is thi at ol bite raising. 
changes of inclination, the over- -all ‘This was ‘regarded rather optimisti- 
more of the incisors is ch inged into cally until at few years ago. But | 
a “more lingu: il one. Such statements hompson’s “investigations _broug he 
accompanied b by pictures s where the | about: a more 1 and ; 
b: cima movement is measured from 
pogonion as the point of departure. 


But — is in an especially vel 
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The question now arises whether 


lower incisors by bite raising, angulation of these teeth is real-_ 
nvisaged by Neff his as imports ant as these continual die 
tailored over: hi it tap 
» 
Related to the ol mus¢ les tion is already been answered. W ylic 
is that of h Abi s, part of which is but (1955) , testing Cases tre: ated by John- 
a perverted action. It seems son and Tweed himself, found no 
ather superfluous to state that the correlation between the uprighting of 
lower together with the upper incisors 7 the lower incisors and changes in the 
are the tecth most of all exposed to angle _ convexity. he 
displ acement by hi bits. Differences in change (16° ) actually occurred in a 
the resulting anomalies are due to the — patient where the lower incisors were 
varyi ng combinatic¢ ons of duration, fre- tipped vard while the 
hi ‘ntly greatest amount of tipping (24 
quency anc inten sity, as as rec ce gre ou ol ( 
been emphasized by Graber. It might, produced a change g° 
however, added that these habits conve exity a negle. 
the. conclusion “thi 
will not ‘these years orthodontists have b 
change an originally existing tendency “atti uC hing exaggerated importance oa 


crowding or spacing. the anguli ition ol the lower incisors, 


far as it is. concernet 1 orthodontic 
aul 


gnosis and tre nt pla inning. 
the basis of the a shoe theoretic al essentially the 90° angle Was a prosthe- 
consider ations we shall now see what tic iple aken over in ortho- 


‘s conclus sic ons ° we can dri aw for the pra ac- cs, and » has "7 

4 
tical” applic ation i in diay ignosis ion Wylie’ 

Newer dis liagnostic lollow- solute ly justified. 

re Another point should also be con- 


< 
sidered: in the introduction it was re- 
that apparently the six year 


of lower incisor — molar had lost its” position as s key to 
and the “plane. This was and has been replaced, 


by the to a certain extent, by the lower 


tion of the Frankfort) mandibular Incisors. Massler and Fr: anke 1, in 


plane angl ce; and finally the Fr ank- investig ration. of 2758 children, came 
fort-lower incisor angle was arrived to the comclosion that the lower ine 
t. Thus, all the angles of the Frank-  cisors were the most frequently dis. 
nandibular triangle have placed tecth, the upper first molars 


-m 
ely 


SUCCESSIV come into play_ and, the least ones. There does not seem 


one is inclined to sav so, one could to be much advantage in repli acing 


state that this t triangle has now run the re! Hi itively stable teeth by such un 
full circle \s_ the angle of trie Sti able on s in diagn ‘gnostic — 
angle add up to— 180° and two angles How unstable these teeth really are, 
alres ady fixed at 90° and at to. ha ive shown in ‘the: 


tical con- because ‘they them. 


“selves to the reduced space at their 


— 
— 
thee lower incisors. At the start > > 
the postulate of an anole of 
— — 
— 
— ff 


TREATMENT 


m IE one accepts the | foregoing argu: 


) 
| menté ations, one of ‘the first 


be: “i lusions would be: not to bi ise diag- 


ot treatment. planning upon 


the four lov ywer incis their an- 
gulation ily. ‘Taking into accoun 
= reduction of the anterior part ol 

4 mandible and the possible 


harmonious size of the th, our 
“their ne sighbors, ‘the cuspids. Earlier in 


main. concern would be to find 
this paper it was reported that the 


= ly solution which would distur b the posi- 
bicanine wide 1 remains pra actically 
e lower cuspids, i.e., their 


stable. it “se ms tha it is this ibl hi 
apices, ittle as possi rle 11s 


width which fate of 
means that we would first of all 


the incisors. If the incisors are small iy 
to imi agine in a “upright 


they will arrange the mselves well with 
position and to. caleul: ite how much 
in this s space; ‘but they will have 
space would then remain available = 


crowd into o it, if they are big Wien 
ub: the arr ingement of the incisors. 


there would be lack of ‘spit ce of more 
m at their there will’ be 


about: 3mm, the ‘best solution 


ld | tract Such 
would be to extract an incisor. Such 
We are led to believe that 1 


a procedure has occasionally been ad- 
than to center our interest upon the — 
vocated by , Ballard others. 


‘wo what the 
answer would to the position of 


ISW 


should conside r the cl 


as a routine measure for Salzmann 
point of departure. here is, how- 
recommends: ncisor teeth 


ever, no action without reaction, and 
not be extr d un 

we have learned fro ur age 
oblems that a too i ot be mo 
i ed without to some degree influencing “ten ~The author thinks” that the recent 
the e anch ‘ho to ooth | teeth, Conse- te nden ney to use the ese teeth as a kind of 
quently, the retention of the incisors“ diagn 
produces some reaction in the cuspids.— planning has ed them to such a 
“This reaction in the cuspids expresses Sti ite of import mce as to mi ike the 


‘itself by ) tipping. . And, if just now the — _ weakening of ol the “key ring” as some- 

position: ‘of the cuspids was proposed thing not to be thought of. The 
as a point ol departure, we will have proach to the as 
immediately to correct ourselves pursued here, would make the re- 
to add that in the Tast insti ance it duction of tooth material between the 

is the cuspid apex position” which is cuspids the logical s solution. And 

decisive. “Vhe same action - reaction this into practice is rather 
mechanism is, of course, at work in easy, =. as has just been sti ited, there | 
the cuspid - bicuspid relation, too, and is a lack of space of 3 or mor 


thus the tipping of the the extraction of 


and “their angulation, we 


It is, however, ntly not accepted 


pid position 


ar e bicus distal side of | 
second r influence “of the y1CUS Oo 
‘Though this need not concern us here, rather well mesiz part of the « 
a careful ani ilysis will have to be made _ pid, whereas the extraction of a ce n- 


tral brings the mesial side of a 


— 
— 
— 
— 
— 
— 
— 
— 
— 
— 


mesial a lateral for ward and one 
even when the teeth are perfectly 


‘= ighted | and paralle l, there some- extr for upr ighting this is 
times per yan awkward em} tri- half the treatment, while 


angle between the lower hall of the — the other side bringing the om 
: teeth and the gingiva. tipped cuspid into the extr 
Extraction ind is easily space of the later al would r 
ere cer- moving it farther in the 
eral in a lin- tipping and would necessitate 
gual position and cuspid — sive bodily movement (Fig. 13) 
tipped ¢ outward or backward. If le ge lack of space is less than 3 
‘is more lack of space than that of mm, decision might become 
incisor width, the ext action of ather difficult. One just can resign 
irs is the best solution. There onese If to the situation and ti ike 
may, however, Cases where, both certain amount of crowding into 
cuspids tipped backward a count, as advocated by Howes: 
considerable degree. To bring them — one could resort: to stripping. Up to 
back into the space would. the author has never practiced 


not onl ly enta upr ighting but he remembers certain cases where 


a consecutive extensive bodily oan the e peculiar form of the i incisors 
me nt. these rare ¢ ases extraction wide at the edges and taper 
of both laterals seems, if not idea ‘al, ing towards the ging 1, posed 
direction ol tipping may also— impregnation techniques, like fluori-. 
become decisive when the incisor posi- dation might overcome one’s” till 
tion is symmetrical, both laterals be- existing reluctance. Finally, in these 
lingu: illy displaced, of which, cases of not-so- pronounced lack 
however, only one need be extracted, space, there still: remai ains aon 


If in such a case one cus 1 shou servative 


ow: 
— 4 
— 
— 
— 
— 


ol. 29, No. 


than to go to the world of 


Bry te need of some eee in art in order to find a simile for lower as 
eedless to say that these are to. compare the lower incisor treat- 
mentary only, to be considered a a concerto. 
in lower treatment. ‘Ther The cade nahi as its place at the 
“corti ainly is room for further improve- end of the first movement, after the 
ment in differential treatment plan- principal have “been pil: ayed 
ning. Besides there i is a possibility for and developed; it is here that ‘the 
a wide range oO combinations as artist has the possibility t to improvise, 
traction of a lateral on one ‘side and keeping himself only loosely to 
of a bicuspid on the other, or exec theme or themes. — In the same way 
tion plus widening, when just a little treatment of the lower incisors should 
more space th than: width is is initiated when the case has pro- 
lacking, gressed for some time along the prin- 


cipal lines, and the pl: ty of the ap- 


pliances and the “counterplay of the 


the lower incisor his tissues has suffi- 
em from different — of view, a ciently developed to reveal the char- 


re led the conclus 


and peculiarities of this special 


owding of "these teeth is mi tinly a ‘ case. T hen the treatment of the lower 


of an evolutionary process. It 
also be caused or may be ag- 

eri y dis ions either with 

incisors or with the bony 


base. Consequently, crowding denza will tax the performer's artistic 
“be understood as. an adaptive | and musical understanding, 


‘sponse to. to chi anged conditions, as the — 
handling of the lower incisors 
incisor’s contribution to an equili- 


calls for the ha appy combina’ ition of the | 
brium. of static dynamic forces 


which it would s seem unwise his 


poses, the position of the lower cus- oy) a Rothschild Blvd. 
pids, or still more exact, position 
the lower cuspid | apices ‘should 
“regarded as stable and the treatment 
the incisors should be planned 
es! a way as to arrange them within 
the given limits, if need be, by 


incisors may become a rather short, 
though important, episode within the 
entire treatment as also is the cadenza 
within a cor ncerto. And, as the ca- 


Normal Dental Ocelusion, Am. 


treatment: of the lower incisors and W hite, J. R.: Develop. 


should be pli inned in each case mental of the Maxillary and the 


= le Orth 

dividuz lly and on its own merits, it Dental 
houl 1 fit into the over-all treatment, 
s now wale Mt, Berger, H.: The Problem of Extraction in 


but it should be reg egarded there Orthodontics, Am. J. Ortho, 
of secondary importance only, Berger, H.: Twenty-Five Years’ Experience 
 ¢ yi recent years it has become ac- with the Zygomatie Method, Am. J. Ortho., 
ae ie ge : Berger, EL: The Extraction Index., Am. J. 
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A Metric ‘Analysis. O 


Bowkt rR, D.D.S 


How aRD V. Mi RI DITH, Ph. D. 


City, 

feat 

imtegumental_ profile of the face in changes in the integumental_ profile 
hildhood. Tt describes a quantitativ between ages 5 and 14 yea 

method for depicting the facial pro-— To study associations between 

file presents a number of find- components ol the integumental pro- 

ings from application of the method. file. This entailed determining bivari- 
‘The integument tal profile: is m t statistics for different aspects of 
ured | with respect to a profile at ages 5 and M4 years, giving» 
nasion and particul: ur atte ntion to (a) size at age 

5 years in relation to change between 
rminating ar 


, these distances terminating 8 5and 14 years, and (b) association be- 
at selected points son the age chi langes in different profile. 
faci: al profile. | Suppleme nti data components. 
L 
ti ional relations. among the measures 
perpe ‘ndicular to the nasion-pogo- 
nion- line, and (b) the angular re 
lation of the nasion- pogonion line "ole to locate previews research on 
a ‘The base line. integumental profile of the face. 
asures are tined from Search was ide for methodologic 
r radiographs of the proposals: reported findings” 
head taken on North American white children and adolescents. 


»9 
Each of 26 girls and 22 boys ‘ive relevant publications were 
t two postnatal al ages nine found, two® * presenting methods of 


rt. apart, describing the facial pi file, one" 


Starest xr of Owe TIVES dealing with age and differences 


for height and de measures 
profile, and two!," reporting findings 
a metr on change with age in the angle be- 


describing the integumental profile : of tween a tf acial-he ‘ight | line and a 


of the study we re: 
method for 


the face and to investigate reliabilities cranial-base line. 


various facets of the method. E] 
To investigate age, sex, and indi- Elsa construc 
5 meter that provided a refere 


_anterior to the profile and at right 

profile o of the face. Bi in the reali- 

bi. to the Frankfort pli ine. Dir rect 


me nents were proposed (a) from 
“es axis posteriorly to three on 


of univariant statistics for (a) 


measurements of integument: al 


+> estimate ated to lie i i e horizon- 
* Supported in part by a rese arch grant, al pla ines as nasion, subn: and po- 


D-217, from the National Institute for Den- 
tal Research, of the National Institutes of gonion, also (b) along the axis from 


He alth, Publie Health the estimated level of nasion to sub-— 


~The Facial Pr 
— 
—- 
— 
— 
a 
—- 
— 
— 
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 nasale e and ‘to the lowest point on not selected on the basis of facial 
integumental chin. or orthodontic needs. 
ay A method of studying the facial pro _ Ninety-six per cent of the subjects 
on norma late valis adiogr iphs at “le ast two gt randparents of 
was developed by Burstone.2. ‘This: northwest Ex uropean or 76 
proposal calls for the determination of — per cent of the subjects, all four grand- 
series of angles (a) between pairs of parents were of northwest Europea an 
dawn to selected | points along” ance 
integumental profile be- ‘nty per cent of the 
tween lines profile: aired ul or Major mané agerial po- 
lin ne passing: through the an- sitions. Over 20 per cent were in the 
terior al nd posterior nasal spines. -minor "managerial, commercial 
TS? elton and Elsasser, utilizing: the skilled trade groups, and the remz ain- 
sasser orthometer, derived two meas- were at se miskilled oc 
ats ures each of the forward and down- 
ward growth of the integumental pro- 
SOURCE of Data 
file. They amassed and analysed data 
for these measures on 3,676 white 
‘males 3,153 white females aphs te 
tween 5 and 25 years of age. from the files of the Facial 
Bjork and Lande’, “studying rrowth Study.* In this Study radio-— 
n 7 
ant liversa 


males only, determined the angle of every subject are taken on 


r 
cranial- -base line at different ages on ae semiannual intervals bes to 12 years _ 


ar ated. by ap »proximately nine years. Of age. 
he means of Bjork ane based | on hose subjects included in the 
Cross- -sectional data, those hed ent investigation were required to sat 
isfy the following criteria: 


studie ed 2 Rz idiogr: aphs on file at ages 5 and 


39 
32 boys years, each showing g good soft Liss uc 


ples 322 at age 12 ye ars definition. 
and 281 in young adulthood. Molar teeth 

The Elsasser and Burstone publi- 3. Lips in contact, or ne arly in The 

_ cations are cited for their methodolo- —Jatter was ac cepted when, from ex- 

ler vance. F imination of serial r adiographs, slight 

ne dE Isass lip separ ation was considered the nor- 

Bjork are pertinent mal position for the child. 
later comparison = findings from 


the le present study. 


The subj the reference and cranial- base 
su yyects were merican- x 


white children, 26 girls and 22 boys. 


All were normal, healthy children par- _ 
terior point of the frontonasal 
a longitudin: il research 


ture.® 
 progra im at State University of 


lowa. ~The childre n were enrolled 


for study on the basis of w illingne ssto  *This program, , known as the Facial Growth 
n Study, is under the joint direction of E. 

rate nd t the likelihood | of co Hixon, Department of Orthodontics, and H. 
in the vicinity. T V. Meredith, Child Welfare Research Station. 
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_ anterior point of the mandible found 

by means of a rule moved at a 


angles to the mandibular pla 


3. defined as most 
“superior point of the anterior out 
line of sella’ turcica before the 
line turns and continues forward. - 
Ps line from nasion to pogonion was © 
on each radiogra ah. Usin : 
graph 


ed at right angles to this 


marked with a needle probe. he 

posterior: point: t of eac ho pair was = 
PIA 

nasion- pogonion line and the an- 


1 Illustration of the method 
terior point of ouch air on 
metrically dese ‘ribing the facial profile, 


five | pairs of points were 


ment ints, estimated to the nearest 0.1 mm. 
calibration of the tape was checked 
fron n for accura icy against a standard scale. 
“the nasion- pogonion 1 line to to the in inm- crani:z base line, drawn through 
tegumental concavity at the root nasion and tuberculum sell: 
I he distance from the nasion- nion line. This angle was 
-pogonion line to the tip of | the nose. on each aph by means of 
The minimum ince from the calibrated drafting ‘machine with 
pogonion: line to the concavity “scale. Al angles were meas- 
the upper lip. ured to the nearest minute. 
The minimum distance from the 
nasion- pogonion line to the Jabioment- RELIABILITY | DaTA 
5. The distance nasion- liability of the data were 


‘pogonion. lin “most for Both were studied | on the 26 female 


foun 


subjects and dealt with distances from r 


ining two series” of linear meas- ~The first problem the 
ements. The first _series represent- agreement of two measurers, working 


ed anteroposter ior distances inde -pende ntly, in determining 


‘mental chin. | nasion-pogonion line to the 


> _ each pair of points — (see Figure 1). distances between the pricked anterior 
second series represented dis- landmarks on the integumental pro- 
‘tances along the  nasion- pogonion file and the pricked posterior 
line; from ni sion to the first level, marks the nasion- pogonion line. 
_ between the first ee Each distance was measured to the 
and so o forth, nearest 0.1 mm, and all five distz stances 
he measurements were. “obtained were determi 1ined at ages 5 years and 
directly on the marked radiogr: ~ 14 years. The extent to which a rec- 
use of a steel tape calibrated in ard ot red measurer A differed 
millimeters. All readings were taken fro 


with the aid of a magnifying glass and 


ig A) 
— 
— 
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— 
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Over the entire series, this gave | 260 were projected for deriving: the basic a 
* 
difference values. ‘The standard. to be used in the study. These 
 viation for these values was 0.10 mm, steps hi ive been described to the 
and the standard error of ment point of inde ‘pendent measurement of 
0.07 the five dimensions from the r nasion- 
re 
ae ia he foregoing ana uysis treats a. pogonion line to the facial profile. 
ase of the de pendab WwW hen the two records for a dimen- 
i.e., chan iation uring sion differed by no more than 0.2 2 
“tween t the points registered on the ra- mm, their mean was employed. “When | 
diographs. Additional chance varia- the difference between. the two 
tion is associated with positioning the ords was 0. 3 mm or more, vO addi-— 
subject, radiographic processing, draw- tional measurements were taken, the 
ing the nasion-pogonion line, and reg-— divergent of the four was 
_ istering the measurement landmarks. cardec and the me an of thos 


the study of these sourc of un- ing ‘was employed.” The mnposite 


reliability, the desirable “materials values for ach dimension were cor-- 
would sever: al independently ob- rected for r: Wdiogr: aphic enlargement.” 


tained radiogr aphs for each subject Anal lysis. by age- level specific 


representing the same age. Since only dimension gave the ibility esti- 
—_ radiographs were available for — mates prese ented in Table I. I ‘ach cor- 
a given age, it was necessary to em- relation coefficient depicts the | 
) ciation between corresponding 4 
‘For each subject, radiogr nts of a fi cial dimension 


were on file at Lecvamenpenerty ages trom 


ploy a ‘substitute pr 


years on. It was decides eight of ten r’s are 0.90 ol 
to investi ate reliability using pairs 
an i 
were se every 5.0-5 5 years and presented under four « captions: 


d 1.0-11.5 years. The 26 female sub- distances measured perpendicular to 
ere studied at bot! h sti tages. the ni ision- pogonion line, profile dis dis- 


Each 1 gy was dealt with by tances measured along the nasion- 
gonion line, angul: deal 


‘T able I 

Reliability estimates for five dimensions 


in metrie aly dese the 


Ti ip nose . 
Cone avity of 1 


Convexity of 
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Profile. 
ble 
‘Ts le 
Vv vari ibility values (mm) for 


dist inces from the nasion-pogonion line to the 


‘ 


* For samples of this size, the range of a distribution approximates the 


devia ition ) multi lied by 38. 


Two ri rraphs did include the tip of nose at re 14 years, 
8 


and selected "shorter to 

individual differences | in facial to the piome 


= 


tances perpel ndicul: ir to the nasion- po- combined, the me: ins per r- 
pendicu ular distances from the nasion- 
adiograph did two inde- pogonion line to the integumental 
pendent measures of the pogonion- profile are mm at the root of 
na asion- tuberculum angle differ by the nose, 9.6 m at ‘the labiome nti 
more than 0.3 degree. Values for an- groove, 11.3 mm at the convexity of 7 
alysis were obtained by averaging the chin, 14.6 mm at the 
each ol ‘the upper Ii lip, and 24.1 mm 
erences 
Profile me asure od petpendi- means for the two sexes 
cular to the sion- “pogonion ine. are under 0 mm at 5 years of age, 
a : able II displ ays ‘central tendenc y and and under 1.5 mm at 14 years of age. 
variability values for five distances In no insti a difference 


from the nasion- pogonion line to we standar deviation exc 


™ 


n exceed 0.6 


facial profile. Separate analyses é ie t age 5 yo for none of the on 
shown for children of each sex at ages 7 dimensions 4 is there a statistically signi- q 
5 years and 14 years. The st tistics of -ficant difference between the distribu- 


table support the following find- ‘tions on girls and boys. At age 14 
Mean distat inces perpendicul ir to differer nee is that between the means 


— 
root of the nose than 
— ital groove, and (b) 
"The basic values tor distances along the convexity of the integumental 
"= the nasion-pogonion line were derived chin than to the most posterior point 
by the same measurement and adjust- of the concavity of the upper q 
— 
— 
if 
i 
ag 
— 


a 7 from ‘the root of ‘the nose to > the nas- 


. 
‘Table 1 suggest: an in- pogonion line and from the most 
cre ase ine central tende ney and/or forward point on the convexity of the 
iability with “age. | By pooling the integumental chin to the’ nasion- og- 
te 
for Pox “two sexes, larger N’ line. 
were obtained for testing the dependa- — 2. Over the age interval 5-14 years, 
“bility « of age changes. C hi inges in cen al the amount of change at one level of 
tral tende ncy signi fic: ant at the Ip ert the facial ‘profi ile is not highly lated 
cent level of confidence? are found fort to that at other levels. Moderat 
distances from the nasion- pogo itive associations (7 s between 0.4 ond 
— nion line to the root of the nose, the 0. 7) are found for (a) change at the 
‘tip of the nose, the concavity of the level of tip of the nose “with that 
_ upper lip, and ‘the convexity of the _at the level of deepest concavity of the 
chin. ‘The only dime nsions for + which upper lip, (b) change at the level of 
the magnitude of the increase be- the labiomental groove with that at 
tween ages 5 and level of the anteriormost projec- 
I O01 mm are > those from the nasion- tl tion of wing integumental chin, anc 
ine to the deepe st concavity aC) ) change at the level of deepest: col 
v lip (2.3 mm) and from cavity of upper lip that 
a nasion- pogonion line to the tip of the leve 4 of the labiomental ual 
the nose (7. 3 sang! wT he latter dime n- xe Profile distances measured along the 
statist- pasion- “pogonion line. Measures along 
“ically signi ant nee in variab-- the nasion- n-pogonion line were € obti 


l- 
at 


level of the root of the 
nose; the distances 
levels | and 2, 2 and 3, 3 and 4, 4 and 
oy a and the distance: from nasion- to 
sociation between the magnitude of a pogonion. hese measures were sub-— 
_given dimension at 5 years and ‘the — grouped according to age, sex and a 
change in this dimension over the per- mension, ani lyzed for central 
tod 5 to 14 years, and (b) associ: ation tendency and vari: ibility. ~The results a 
between the cha inge in a given dimen- are arranged i in able IV. it- 
sion over the period 5 5 to 14 years and ative fine tad 
= 
change in another dimension dur- rhe ance along the 
ing the same period of childhood. nasion- lit to 
Correlation coefficients symbolizing a passing through the 
both types of relationship are assem- root of the integumental nose is great- 
hl in I able III. Inspection of = in early childhood than during ad- 
olescence. For both sexes combined, 
Ld For 1 none of ace five dimensions — the obt: ained means are 3.2 mm at age 
strong ociation between 5 years and 2.0 mm at a ge 14 years. 
at age 5 5 years pe change in size An appropiate signific: ince test? by 
during the ensuing nine- year period. supporting rejection of the null hy- ve 
‘The obtained 1’s all lie between | zero pothesis at the per cent confidence | 


and +0. 4 Size- cha inge concomitance is ley inference de- 


for distance from the nasion-pogonion tip of the nose to the nasion-pogonion 
2 
— 
— 3 | 
7 
— 
— 
— 
— sgXH 
i 
— 
— — 


Profile. 


Relationships among magnitude and inere ment ant ita five 
measures from the nasion- line to the 
gumental profile of the fac 


‘hange 5 5-14 years at different levels 


= 


Cor 


Coneavity of upper lip 


abiome ntal groove 
: 
oncavity of upper 
abiome ntal groove 


a Probability | that the popul: ition r is zero. | 


* Children of both sexes, | 


axe 
Central tendeney variability values (mm) : 


distances along the nasion- pogonion line a 


Ses asion (Gi 


level 1* | 
Level 1 to 
level 2 0 
Level 2 to 
vel 
3 Girls 
Level 4 to 
iy level 5 
asion to 
pogonion — 


ip of nose: 416 


> 


e le represe nt (1) root of the integumental reg ) tip « 0 

(3) “most posterior r point on the cone avity of the upper lip, (4) labiome tal g 


5) most anterior point of the integuments chin, 


— 
— 
— 

q 


age 5 ye ars, mean distances distance from the root to the tip of 
betwee n the ints drawn the gumenti al nose at age years. 
ining data on ‘both s SEXES, 


mbi 
ine are, for two sexes pooled, 27.4 an. disti ince along. the nasion- 
mm, 12.5 mm, 30.4 mm and 8.0 mm. pogonion line from age. 
_ he compari able means at age 14 years passing: through the root of the nose — 
are hig er by 6 mm, mm, to a perpen icu passing through 
mm and 2.9 mm, respectively. For each the interiormost point of | convexity” 
of these vertical distances a statistical- of the integumental chin is 78.1 mm 
depend ndable change w vith age may be = age ! and 98.4 mm at age 
hy 


le 
‘d, the hypothesis of no | portion of this vertical 


perpel the ne asion- 5. ¢ 
li 


hange is untenable the I per cent lying above the perpendi- 
confidence cular pi through: the ol 


3. The mean vertical distance be- Epes yncav ity of af the upper 
rs 


ment al nose is about 3.0 mm shorter 7 ier age to 56 per cent at the later age. 
than the mean vertical | This relative increase harmonizes with 
= ince between the dee pest concavity 7 findings by Meredith, Knott and Hix- 


of the upper lip and the say aon on* on changes during childhood in 
ge | years the | former the nasal and subnasal components ob 
distance (levels Tt to: 2) exceeds the skeletal face heig ht. 


(levels $ to: 4) by more than Angular relationship of the nasion- 


mm. lt follows that fo peak age period > poonion line to a cranial base li line. 


sg to 14 years there is much greater ‘Table V presents central tendency and 


ve rtical increase in the ni ze region ol variability statistics derived from mea- 
profile than in the sures of the 


4. Ihe mean distance from nasion graph to ni ision 
to pogonion is greater for boys thi mn from nasion to tuberculum sella. It is- 
difference significant at the found: 


‘The means ained at age I4 

each age. With two exceptions, the years are irger than those obti at 

other differences between correspond. ‘age 5 years by 3.7 degrees and 3.5 de- 

ing means on boys and girls are not grees on girls and boys, 
de ‘pend: ible statistically; or both sexes combined, it is possible: 
— the 5 bas cent t level is found for i — to reject at the 1 per cent level the 

hy] sis that the angle does n not di dif- 


most point on the integ- fer at the two ages. 


umental chin at age 5 years, and for No At each age, the me an obt: —" 7 


mental groove to 


81 


yes = Bowker July, 1959 
— 
— — 
— 
— 
— 
&§ 
— 
— 
— 
— 
— 
— 
— 
— 
— 


girls ge in the pogonic 
angle, what m: y b 
ference is at 5 pe r cent ferred regarding the velop: 
level; at 14 years the null hypothesis ment « of the integumental profile in 


cannot be rejected. the lower nasal and chin regions? If 


Pooling the data for a given: age wr increase were duc ¢ 
on both sexes, the obtained means or ure ly to the movement of pogonion, 
the angle are 77.4 degrees at age ! there | would be | little ifference 
years and 81.0 de grees at > I4 years. amount of forward deve lopme nt of the 
follows that in the 48 children profile at these two it 
the mean increase pogo- appears unlikely tha 4 se 
- nasion - tuberculum angle be- assumption with regard pogonion 


and 14 vears of age is 3.6 de- ~ holds; some downward movement of 


las 
c 


this 
to 


ore asion See Table 6, Tow 6) ind/or 
upw ard movement of ~tuberculut 
ara to. radio- 


_ reference 


y Lande and Bjork 


sella!’ * probably occurs. Pelton and 
using ‘reference line at 
=. right: angles to the Frankfort horizon- 


formed dr rawing lines from 
tal and in contact with the integu- 


-gnathion to nasion and from nasion 


the center of sella turcica; Bjork mea-_ = profile near nasion, found that a 


ood and adolescence the 
sured the acute angle between during ¢ childhood and ad 


pogonion ta ion a average” North | Americ: in OY 


profile ‘in the 


reg on ol 
12 year Bi k subnasale than in the region of pogo- 
anc ears; Bjork reports means a 


age 12 years and in arly 
Selected” illustrations of 


ay 
In each study, ‘the mean at the older 
age is 2.8 higher than that “differences in facial profile. 


e 
the younger age. Ge neralizing, find. juncture individual variation in the 


4 different measures obtained has been 
Ings from Lande, B jork, and the 


denoted numerically in terms of 


ent study show. th: it over the years he P 
Pe: r 
early childhood. to early adult. standard deviation and the | 
oefficient of correlation. In. the | pres- 


hood there isan increase with age it fil 
acute angle between two: ent section, three pairs th es are 
the region of sella turcica placed 
anterior margin: andi- a al variation. 
ble. = Part A of 2 presents the 
mensions, it will be recalled that 2) year of a 
tance from the nasion- pogonion line found for the minimum ince from 
ys to the up. of the nose is found to in- the na Isio n- pogonion | line to the deep 
crease ‘much more than the dist: ince est point of the conc: cavity of the vu apper 
from the nasion- pogonion line to the lip. The child showing the larger cri 
ost forwé ard point on the integu- ‘rion measure (F | 12) is above 


a = ision and from ni ision to the region ; of providing 1 pic 
Returning to anteroposterior  di- profiles of ch ildren| 2 F 
5 and 1 years of age the dis- were selected 
m 
me enti l chin I, rows 2 age* in from the e nasion po- 


— 
— 
| 
— 
a 
| 
— 
— 
—- — 
— 
— 

— 
— 
— 
a 
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Table VI 


entra tendency and variability values representing 
change in twelve measures of the facial profile 


over the age period from to 14 years 


Anteroposterior 
= = 


Level 


“Nason to level 1 


“Level 1 to level 9. 


Level 4 to level 5 4 
N: 


Pogoni 


See first footnote below 


above average in distance from nasion below average i in from 
to pogonion, average in distance -nasion- pogonion line to the labiomen-— 


@ 
-nasion- pogonion line to the an 


tal groove, Ge deepest of the 
_ terior most projection of t he chin con- concavity 0 


below average in n distance anteriormost point ont 
the nasion-pogonion line to the labio- ae of the integumental chin. In pogo- 
al and below average nasion-tuberculum angle, verti- 


nasion 
pogonion- nasion-tuberculum angle. cal distance from the root to the tip of 
Byes one in part B of Figure 2 are _ the nose, and the remaining distances 


pale facial profiles of two children (F from the nasion-pogonion line to the | 
15, F 38) 14 years of age. Tl hose pro- acial ul profile this girl closely approxi- 


files illustrate the | range found for the — mi ates the average. These findings and 
distance from nasion- pogonion those in the preceding paragraph were 
line to the most forward extension of obtained referring the measure- 
the integumental chin. The child with ments on individual children’ 


_ the smaller criterion measure (F 38) is “appropriate group Statistics presente d 
in Tables II, 1V and V 
* As used throughout this section, ‘‘above = In part Cc of Figure 2, facial pro- 
average’’ denotes that the child falls more ore di erst for the 
than one standard deviation above the mean 
of the sex- specific distribution for the vari- 
able specified, Below imp lies 
**more standard deviation below 


— 
— #8 8 8 8 | 
— 

— 
> wa 
— 
— = 
— — 


— 


ustrations of individual difference _integumen ntal il of the 


from the profile. A 
® to the up of the nose. His incre 


ment is almost greate n anc i n, and from a axis 


point of the concavity of findings obtained on 48 North Ameri- 
i ied lip, average for distance from — can white children each studied at > 4 


nial-base 
ti ince : from the | tip of the nose to the Later sections of the paper report 7 4 


the nasion- pogonion line to the root « of and | ye ars of age. Profile” variation 
nose, and above average for dis- is investigated twelve separate 
tance from the nasion-pogonion line measures, with analyses being made 
biome nental aie, dista mee — for size at age 5y years, change between 
the na ‘pogonion line t to the and 4 years, and size at age 
~most for point on the chin, and years. Associations between aspects of 
~ vertical distance from the root to the — the integumenta il profile are studied 
« of the nose. The group sti tistics tom nd individu: differe la ac 


which the age changes on M 38 profile illustrated. 


= are assembled in the 


hand of Table VI. 


arly sections of this paper prese ; 
quantita itive procedure for describing 


3 ace Ss 
integumental profile of the The Fuce in Profile, Svensk 


Tandlakare- Tids rife 40: No. 5B, 1947. 
and discuss the reliability of dat 7 The Integumental 


amaned through its use. The “Profile. Am. J. 44: 1-25, 1958. 
dure necessiti ates norma lateralis ra- -Elsasser, W. A.: Studies of Dentofacial 


Morph ology: 1. A Simple Instrument 
-diographs of the ad showing for Appraising n, 1951. Angle 


Ortho., 21: 163- 171, 1951, 
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— 
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J.P. : Fundamental Statistica Ne »~wman, K. J., and Meredith, H. 
in Psye hology and Education, MeGraw-_ = Individual Growth in Skeletal 
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_Krogman, uM. and From 5 to 11 Years of 
"Syllabus in ntgenographie  Anat., 99: 157-187 1956, 
metry. Center Research Child Growth, 10, et Pe J. and E 
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Roe ntgen Standar “ds 
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Infancy through Av lolescence, Am. 

Meredith, H. V., Knott, V. and Roent., Rad, Ther, and Nuc. Med., 
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nition “And Interce Of Aberrant a 
Canine Eruption* 


Morse R. Neweomn, D. = 


land, Ohio 
two horses” ‘have entered the corn 


ruption” of a 1 tooth has 


“the ugly 
his double meaning 19: 30." Here was presented: a charting 
of nor mal relationships; the roen 
gel 1¢ 


tooth eruption h has been ¢ emphi asized. by 
Broadbe ‘nt’, by Noyes, Schour- graphic technique had bee 
Noyes ‘and by othe rs. Aberrant erup described earlie r but published sub- 
tion of the canine tooth me: ans sequently.* Bros idbent also— emph: 
from its usua ul path during steed ‘the role the general den- 
“migration from its site of orgin at in this problem during the 
about the end of the first year of life. oe nois Telephone Extension Progr am of a y 


4 his site in the ma ixilla is immediate- 1951-52 and illustr ated these ugly 


ly above the root ends of the 1e deciduous duc kling stages in the manual issued to Py 
first molar.” As pointed out by Dew- 


el, the mi wy i anine’s path is un- is, the n, , my hope to interest you 

ust ally, lengthy in time consumed as in th 1¢ routine serial use of both lateral 
as in’ disti ince traversed for as- and posteroanterior head films, prior 
sumption of its: pla in’ the dental to appliance intervention, a 
arch. me ‘ans as of recognizing these potentiali- 


Numerous references in ow “ties anc intercepting t rem by -denta 


» 

ture testify to orthodontic interest in Surgery. re that they can 
tooth. Blum? has | ‘stated the handled by the use ol dental x-r: 
incidence of canine ‘impaction is although this “usually _ involves refer- 
ond only to that of the mandibular = ™!"g the patient. I also realize that 
third) molar and asnr yas 1952- one ‘an sometimes recognize symptoms 

538 we this “The gen- of cuspid aberri ancies prior to clinical 


eal practitioner should x-ray the en- eruption. 


tire r mouth routinely and be suspicious oe _ Figure I is the frontal view of the 
when the deciduous teeth are ret: ained pl aster Cé ol a girl nine and 
after the age of twelve or where per- half old. Neither 
manent teeth are missing ms cephalomeu ic X-rays are it 


a 
‘This cl charac terist preoccupation this instance to the orthodontist 


such lopmental problems can 


be and partakes of the ig- 1¢ Oppos! end of the s scale, for 


cnominy of locking the barn door after conus ast, the orthodontist may be con- 


anine 


> ~ = _ fronted with the problem pictured in 
9 
* Presented at the January, 1959 mee ting of 


Mid-Western ‘a a boy of almost thirteen years 


Society of Orthodonti: Chicago. vo, a total lack ol the labial alveol: ir bulge 


— 
— 
— 
— 
— 
| 4 
— 
— 
— 
‘a 
— 


from the frontal 
the age of six and one- half years, 
finds the up per centrals erupting in 
relatively short period of time and 
usually with a separation at the mid 
line. The upper permanent laterals 
follow and the centr als move together 
) approximal contact. ‘The growth 
‘in lateral dimension of the 
ing structures, espe ecially the area at 
level just below the floor of [the 
nose where the upper cuspids are de- 
is relatively slower, which 
forces the lateral incisors into a fan- | 
shaped pattern ‘that becomes mor 
pronounced ‘until time _ whe n 
there has been suffici ie nt gain- in 
eral growth in the api ical base. .* ‘oin- 
‘cident with the eruption of the. cuspids | 
this lateral dimension increases to per- - 


mit more erect position olf the 


g 
| 


the maxillary « canines” seen in the this has occurred, This clearly 
first illustration. Obviously, there is = & succedancous tooth ' 
acute retardation ol this patient’s den- unk | relative 
tal maturation and the relationships 
the maxillary. cuspids- need investi- 
gation. Roentgenographic  examina- 
revealed, among other me mis, 
gure al in mpaction of these 
will be demon- 


“recognize the bnormal we must ‘on 
know the pete I quote Broadbent's 
remarks about the “ugly 
_ Stages of the developing dentition. 
_ The shedding of the baby incisors 
and the eruption of their successor: 
marks the advent yd the one 


st riking example of 
aw 


| 3 ae 
tis cuspid, it means that 
— 
— 


ary cuspids ar 1oval of alveolar 
was advised A with ge mnerous patient w: is examined a year later 
removal alveolar bone? en- it was seen that the left cus. 
‘courage clinical eruption of the per- pid was visible in the mouth. ~The 
“manent canine, ‘Three months afte 


r right one was not in prs best. was 
surgical intervention the cuspid was 


| definitely labial as shown by the bulge — 

i isible clinically although it was ding- created between the first premolar and © 
positioned. The 


patient is “now lateral i incisor on that side. ‘Through 
under treatment. combination of circumstances this 
This problem | could have been a- en again for more 
by patient D. P., Fig. 4. This boy was gg ? 
= 3 first seen and clinical records mi ide at 
the age of ten years and two months. 
cuspids were only a 
_ potential proble m, , relative to his re- 
tarded « dental deve lopme nt, and a 
at about the eleventh birthday. 
illustration on the right” was tr aced 
> 
from the P.- 


as not se 
voided with the s supervision obtained 
4 The positions of the perms anent maxil- | 
‘second x- ray examination was advised | 


. film ‘made at that age age 

and indicates medial tipping 

of ane! nt mi ixillary canines. 

1 of b 


— 
ay 
— 
~ 


I ater, ve 


demonstrate a favorable termini: ation ol the second lateral film indicates 
for the teeth in question Fig. 5. beset 2; ily additional root formation and fur-— 
a It should be noted that the later: al os descent of the permanent cuspids. 
xray film provides no guide to these In the tracing of the second P.-A. film, 
potential impactions. F igure 6 shows + however it is obvious that both up- 
tr racings of the complementary lat- cuspids | have reacted | favorably: 
eral posteroanterior x-ray films they have 1 moved laterally, are more 

~ oriented in the Frankfort Plane. This “upright, and thus give assurance that 
is the roentge nographic evidence ol “they will eventually assume correct 
the patient whose pli casts, w vhich positions in the dental arch. 


were seen in Figure 2 2, gave no clinical oa \ similar problem i is shown in 


sign of the maxillary canine teeth. It Figure 7. this girl of just” past” 
is only in the P.-A. image that one — cight years both upper lateral incisors 
can judge the mediol: iter: positions hi ad appeared but the lower deciduous. 
a of the permanent cuspids. In this boy laterals were still in place. The up- > 
ol twelve years nine months (top per deciduous right central also re- 
row) im nmediate ext raction of the de- and had apparently 


ciduous upper canines “was ordered” to deflect the upper” ‘permanent cen- 


together with generous removal of al- trals. ous er 


a. pr, + 

— — 
— 
— 
q 
— 
— 


Canine Erup 
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7 above, Fig. 8 below. 
= 
foliated shortly after this we 


at the nine-year 
is the case but \ 


i 

oO 


Wy 

— 3 
‘records was inical should | be ig ich £7 
s was obtained a year later. of cli ignored. A third set 
sitions of the eight mths, gave further sub- 
q cisors but medial tipping of fou to warning and 
permanent. ci the four — were g and x-rays 
— vent canine teeth. As subsequently made at si 
duckling” pattern nificant’ and confirmed a sig- 
— maturation. The tracing — 


Le 


one sti ge combined with actions. tt should be added ‘that 
‘the dental ays, led me “order between the age of years and 
extraction of “the rem aining three de. ae month and that of ten “years and | 
ciduous canine teeth. F inally, at the thiee months, there was six months 
age: thirteen i and = half, four of treatment and a short retention 
"permanent canines were visible clini- period. 
ally and approaching satisfactory is often difficult to delineate the 
positions with the exce ‘ption of the ro- extent of root absorption on the de- 
tation that on the lower let ft side ciduous canines in either the lateral 
 # igure 8 8 shows. front: al views of the | or poste roanterior film. In the in- 
plaster casts at the ages of cight/one, stance of C.K., a girl of eleven years 
and thirteen six, and five months, it was ‘apparent 
In this instance the e cuspids might from the P.-A. A film that the — 


have appeared without the roentgeno-- left permanent canine represented a 


gr aphic supervision and the deciduous al impaction, Fig. 9. The 


— 
= 
— 


“a 


X-r that the decid- tre: atme nt, for a “seve re ‘lass Div. 
upper left cuspid unfav- malocclusion, uted at four- 


orably _ influencing: its successor teen and one-half years, after the 
its” extraction ws as ordered. ~The pa- right cuspid had appeared. When 
tient examined at six mm month he was almost and’ 


- posed and moved to its proper posi- 7 
the tedious die to position the same : tion during the last half of an “a 
tooth required in the instance of pa- long period of active treatment cover- on 
tient W. Q., whose frontal tr acings al are ing more than two years. The increas- 
seen Figure ingly oblique positions of the upper 
show thi it this progr: am of canines in the x-rays prior to treat- 
supervision is not. illible. The first me nt should hi lave constituted sufficie nt 
x-rays were made at the age of nine warning to require free alveolar ‘bone 
years and one month. In view of the 4 ‘removal rather than simple removal 
"patie nt’s acutely retarded developme nt of the deciduous tooth, thus probably 
positions ¢ ol the anent canines avoiding the impaction. 
were not considered to be a poten- = With few exceptions in my exper- 
tial hazard. years later, _how- ience, potential impaction ol perma-_ 
ever, they were vie wed with sus- nent ining teeth is seen in patients 
picion and, when compare d with their exhibiting ‘moder: ate to severe retard- 
more unfavorable positions at twelve ation of il maturation. By | that 
years” and _seven months the uppe | mean a slow rate of permanent tooth 


deciduous canines we re seen to formation as well as retarded exfol- 5 


require raction. his | patient’  iation of the deciduous teeth. It would 


| 
= 
= 4 
3 
— 
— 
ay q 
— 


investigation; in my 
ae to be in the ten to fifteen | 
per cent range. | he re latively small 
number of patients in one-man 


— office does not attach reliability to » this: 


Ins summary, early recognition cand 
interception of potential anine im- 
n- 

pactions is. a use ‘ful by 

this the Pp. film 
necess sary inform: ation 
) 


tal x-rays. . The prope "time for re 
moving the deciduous cuspids is mod- 
ified by the de tal aj age of the patie ons 


\ 


Vhen extraction of » deciduous 


cuspid is ordered, it is often wise 


ask for re alola generous i amount 


of alveolar bone to favor ably influence | 
the positions of the aberrant perma- 


nent teeth, and t toe ncour age their ulti- 
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Buccal Dentito 
— 


Saut N. GREEN 
‘HARLES BACK D.** 


The | present paper repor orts. s dé ita 


is universally accepted | that one aspect of these movements; the 
form: il anterior (mest al) migration of 


facial skeleton is growing during the 
p readolescent and adolescent: years the mandibular buccal dentition. ‘The 


t 

which orthodontic “therapy is ‘usually correlation of movements wi o- 
> . . 
instituted. An extensive and generally the Me aturational st: itus of the ske - 
excellent literature reports many of  [0n Is noted. Finally, a possible role 


the morphologic: al an ensural as- these movements in the pathogen- 
pects of these and treatment of Class Il tloc- 


‘The orthodontist. that the _¢lusion Is 


growth of this ‘region, in general, a OM Mares rHODS 
of the maxilla and mandible in par- 


il foramen was the 
ticular may greatly influence the clini- 
point by which tooth movement 
cal end result. It is not so well appre- . 


was judged. It had been _establishe 
ciated that the teeth themselves under- 
position: al chi inges relative 
_me n in the mandibular body was pro- 


to the bones which support them. ‘This iy 
portionately identical at all ages in 
question is is at once of basic interest to yor 
int Tooth position “was 


both the student of cranial morpho: | 
mined by the relationship of the 


ge nesis and to the clinical moh * 
apex to the center of the foramen. 


‘dried s skulls root p posi tion was 15 


ed from the crown, while in x-rays of 
be moving in one or more of 


patients ,OSItION Was di- | 
space independently of the movements — ! J 


rectly. Obviously tilted teeth, or those 
of their supporting bones requires 
curved apices were rejected. The 


than acceptance side was used consistently, both 


that such movements exist. W hat is a 
Cross- sect ional and longitudinal 
needed is a more precise and qui anti- 


fiable descr iption of such dental move- § growth study techniques were d. 


Cross-sectional data: These consis- 
ted of 233 American in skulls of 


> 
= ag es from the De partment of I hy- 


a a nt of Anatomy, College of Phy- sical “Anthropology, Harvard Univer- 
—— sieiams and Surgeons, and Division of Ortho: sity, 118 assorted adult skulls from the 


dontics, School of Dental and Oral Surgery, Physical Anthr lovey, 
ine, Columbia Unive rsity, Vepartment o lysical Anthropology, 


New York, American Museum of Natural History, 
« 


~~ 


* Aided, in part, by a grant (A-812-C2)_ 37 Macaca mulata and M. rhesus 

National Institute of Arthritis and Mets ibolic 
- Dises ase, National Institute of Health, P ublic skulls, of various ages from the De part 


Health| ent | of Mammology o of the latter 
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Table 1 


id, 
‘Inci isors 


N=9 
( Complete Decid. 
De ‘nt. 


@ 


dent: il patients in ‘this “fused” "and were all female with 
were “obtained in an intra- mean, age ‘13.5 Lateral” 


of Dr. 


No attention: was paid | to ihe ortho. me 
dontic status. of this group. ere taken a patie 


"iad tained. during a three year study Cross: sectional: Vables | and 2 
Cc rade The At sent data of the tooth position relative | 
to the ment: foramen in both 


just had therapy in- 
stituted. were no extractions tooth: wi was first noted when 
any patient: no deciduous teeth the first perm: anent molars were erup- 
were present ‘in either carch, All of The extent of this migré ation 
these patients were included in a larg- obviously conditioned by and 
er longitudinal study of digital epi- ethnic. factors. random, white, 
physea al fusion’. In 38 ci ases these epi- cross: section: il sample of our clinic 
physes- were either unfused or fusion popul: ation” (Table 3) a more’ 
underwa. This group was termed retrusive position of the mandibular 
“open” and o isisted of 19 males and buccal dentition when compared with 


fem: ales w: an initial mean age of the other amples s listed in ‘Table 


and II. 5 years 15 and with the ‘corresponding data 


4. 
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P osition of. me nents al relative to m: andibular den ntition 


Fetal 
m, erupting 


Complete 


decid. dent. 
M, 


M, present 


Win mar andibul: ir dentition in whites en (8 ye “Ars ). 


4 
9 
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— 
— 
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“Table 
wiitton of the mental an amen 


omy lative to mandibular teeth (in % ) 


‘Brazilian a adults: do eanal m: nandibula: 114. 8. Paulo 1945 

*Unselected adults (Dent. Items Inter., 73: 52-53,19% — 

indom adult sample from the Americzn Museum of Ns il 
Austri — Aboriginal adult mandibles from the same institution. 


L Longitudinal | 0 years for the: 


mental forame n was observed in 17 * 
38 open Case 's (8 males and 9 any of the 17 open cases 
males) and in none ol the WS ge - which | migrated during the COUTSE ol 
cases (Table 5). In these “cases, the ‘study and was observed in 
demonstrated movement equivale nt two of the 21 OPEN Cases which showed | 


‘ 


ent that the 
n wh 
ery 


no migration. It is ane 
de nent equiv- 36 open and fused Cases ich 

alent to oe ‘width a co omplete pre- dental migration was obse ed had 
molar tooth. The mean age a t which already completed those movements 


"4 


Table 


his: osition of mental foramen relative to m: untionta ir 
of orthodontic matic nts.” 


Souree of m: jaw x-rays 


final 


10 female 18 imtial 

N=21 

No Shift— 


this table **shift eases’? are those showing dental ation, ‘ ‘fopen’’ refers to 


rm _ epiphyseal status. Initial age is as of first x-ray, while final age is that at which a film wp 


=) 


— 
— 
— 
— 
— 
— 
— 


preliminarily confirmed by ani- 


experimentation. Ine two Green 
monkeys: with metallic mz indibular 
similan absolute de mi- 


Duce SSION 


initial position of the tal ‘for- 
amen. At the third fetal month” 
usual location is between the devel- 
ee follicles of the deciduous cus- 


= the first de molar 

Fig. 
il anterior motion of the senth occurs with the omitted. wo 

until the deciduous dentition is com- chords are shown, the antericr connecting the 
_mid-symphyseal point with the mental fora- 

te, in both 1 n men, the poste rior connecting the mental and 


Phe alteration of 1e position: mandibular foramina, The inner chords il- 
mental “Toramen relative to the lustrate identical relationships in a c¢ireum- 


4 li I: natal mandible (anterior chord is 32% of 
me ar yucca entition is: — total length). T he transverse distane 


questioned. he u: use of this foramen as tween the mental foramina is also shown, 
The dimensions of these chords and of the 
a transverse diameter represent mean values of | 
fied the following way. I Lt groups of North American Indian mandibles, 


ide the mandibular “body into two cireumnatal, gathe ut one 
> 
horizontal chords, one exte nding from pueblo (Canyon del Muc rto, Arizona). The 
4 dimensional increases in chord and = trans- 
the mz andibul: iv foramen to the men- a verse lengths are proportional. The relative 


tal forame and the othe r constancy of site of mental foramen 


width | alone, 


_a fixed point for is justi- 


‘measure the two as as the forame en. the data. pres- 
between the indicate an absolute 
ment il umina. We ther n determine anterior migration of the buccal 
the "percentage of the whole that each through the alveolar bone. 
chord forms. We may, alternately, Subst: intial support for our 
these data on log paper and demon-— esis is obtained from the liter ature, 
strate thei ‘ir llometric re li tionships. Studies: riel? in both man and 
4 s, ol Clinch* and Bon 
the man-— ar’ in man ive established that the 
dible the mental n maintains initi ation of this movement occurs be- 
ant rel: lationship. In Figure | the 
a erior segment is constantly 32% of and the onset of ee permanent -denti- 
horizontal length. It is clear | show further that 


figure that the incre ise of 


chord length | is easily accounted 
for by the later al incre: ite 


a 

— 
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 menta symphysis, with the mandib A 
held in a constant position", in a serie a 
a — 


thi at both mi ary mi 
bula buccal segme as 17 cases a prem: nature cessation o 
tly of ‘normal dental “migration was etl 
sore other and without necessary bilateral ically significant. That tooth position 
simulti icity. atever objection alone diffe rent: ited these » Class I 

“might have been raised in the part of ases was St substi untiated by tracings” ol 

the work of these authors, morphologic contours of the skull 

others, on the ground ¢ of a lack « _base'® and of the facial skeleton ob- | 
fixed reference point woul d “app ear tained from th the cephi lometric films. 
be obviated by our present study. § Sin nese failed to reveal ‘any ‘difference 


- 
ilar movements of maxillary 4 between the se ‘veral C lass II sub- 
; ne teeth alone has been reported | by Ly- a groups. No sex differences were noted. 


sell” usi ing the palatine rugae asare- ntal migration oc curred in our 


ference site. cases s during therar ny. It is inter- 
PY: 

Th e histologic il basis for the bodily esting to speculate as to the effect 
moveme th through | bone is = lack of thers apy might have 


quite of on the migration of “teeth in these 
Stein and Weinmann", and of Wein- — pe" The type of therapy hi ud no 
mann” have finitive ‘ly establ ablished appare nt relationship to movement. 
the simultaneous sequences of mesial In th cases molar 1 ationships 
resorption and distal osseous became ‘normal when dental mig 
apposition in buccal denti il segments. - on was completed. In the remaining 
Recently a 1 homologous sequ uence ; cases Clinical correction occurred with 


histologically established for the mii- out further mandibular dental n mi 
gration of the anterior teeth’ gration. he conce pt correction 


While the reality of these. move- through migr: ition, in some cases, 


ments is still a matter of discussion in in ports the views | of Sleic hter’. 7 he 


possibility that the maxillary buccal 


some orthodontic circles, with pros 


and cons vigorously bio- dentition has migrate anteriorly 
logical thought on the matter is x more than normal in the remaini 


ng 
summarized “by” Brash'? who sti ites Class II cases raises interesting 


eS 
> 
bs ‘forward movement of the cheek-teeth worthy of further research. ec 
in the alveoli ar bone is a fundament: he dichotomous classification of 
rey = 
phenomenon of growth of the our longitudina al series into oper n 


mammalian jaws” fused groups: was clinically justified. 
Examination of the « linical progress 


ates M notes invari: ibly showed that 
Our longitudin: al dat: ‘ly vas at on ice me rapid and 
onstrated the final st ages of dent Pp, 

migr: ation in the 17 open ases. These in the fused group progre ss was slow 
data, in addition, also. showed and difficult best. 
at a Class” IT ‘malocclusion. is not In essence were able to “observe 

necessarily related to dental migration eins il migration during ther rapy in a 7 
or the lack of it. Certainly in the 21° group of patie s whose digital epi- 


nt 
-* cases and in the 15 fused cases, physes were unft used. These patie nts 


in which the dental shift had already were not younger than those simi- 
migration had already occurred and 
the segments whose digital ¢ also 


yet completed their move- unfusec In the concurrent’ study of | 
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é 
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-quantit- 

a: ative ¥ measure ol the ra te of skeleti al 
maturation was derive d. aver-— 
age our present 17 cases demonstrat- 
ing: a dela ryed shift were chi iracterized 
by a slow rate of digital: _epiphyseal 


oi “long to f fuse a given digital epiphysis 

did a fast group) . ‘Tt been es- 

tablished that the maturational status 


of is a good indicator 


y, dental | “migration | is correl 
sosae manner with the rate of ske let: “7a 


maturation as a whole. — : 


4 SUMMARY 


longitudinal roentge nographic 
‘a vhite Class 
adolescents was made. 


2. The position of. the mandibular 


the etiology and treatment of this it: 


West. 168th § 
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Theoretical 1 


Orthodont tics * 


WE WEINSTEIN, DS., 


_incoln, . 


RODUCTION 


. arer 1 eality. 
Contemporary education receiving 
‘its ‘nutrients from basic research, con- ! 
ect! ng certain simple ases to clectri- 
“tinually refutes any policy of ing 
cal disc harge suggests rapport be- 
ism ol the separa' ate disciplines. W hile 
bas twee veen the viable the nonviable 
unification of natura sciences, 
sciences, at least by definition, mi be ait di % 
sharp and definitive, any comprehen- nose isciples of 
sive research det interplay of ice it is acknowledg- 
bodies of knowledge—a synthesis of dis- ¢@ “at pure hypothesiz- 
ciplines, The complexity of the prob- Reve late practical 
lems of the physical world, of even urgent direct 
those | of the social, encourages: some experimental set-up, let 


breakdown of isol: itionism. Particu- alone OSILIVE correli ation to this year’s 


larly in the biological sciences is the income. However, history of 
multidisciplined approach becoming physics reveals that pure, theoretical 


necessarily apparent. The biochemical developments led decades later to most ar 

iage is a most solid and enduring ast actic ay 

one. The vows ol | biophysics 


and cati tclysm of atomic fission are 


Rashevsky suggests, ‘applic ation some years removed from the | 
‘of mathematics to special biological tical dre amings of Bohr and Einstein. 
“More: pragmi atically, Gottlieb suggest 
biology is timely. “The of today’s research is des- 
not now away _tined to an integral” part of the 


problen ns is not new, bi systems 


age 
—there isa to unify of sciences, | 


The attempt at the ori- With sciences considered tan- 


as embryology, growth and develop- 

Presented at the January, 1959 meeting of tl 
> 

Midwestern Comp: nent of the Edw: urd ment, an 


** Associate Professor, Department of Ortho- mechanics. 
donties University of Nebraska, 


‘The se additiona il disciplines are ap- 
*** Associate Professor of E ngineering Me- ae 


“not in 
ecturer, Gri iduate Department to orthodontics ‘no t in the 
Orthodontics, University of Nebraska. 


— 
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tg ‘ated parts of the whole. It is prin. 

aa with the science of mechanics it exerts, 
and the importance of its applicatio 

to orthodontics that this paper is con stability of 


accommodate new positions: 


"cerned. Wh at is the relatio of pres- 
he physiologic reactions sure and the immediate deform: ae 
permit the movement” of a tooth tion of the periodont: al ligament? 


through its bony environment cannot: an growth « of bone tissue be re- 
bef fully understood independent ol 


tarded: by mechanical means? 


49 ‘concomitant understanding of the ac- 
tions of the initiating forces. Because 


of the classica 1 work of — nheim, 
Moyers, Storey, ete, some 


ignificant information| is now ay avail- ae 
manifest in many ol science, 


able concerning the biological chang 
mee § Bie 8 physical and biological. All bodies are 


occurring during tooth movement. 
hough the mechanism of tooth move- 


“Ings. Equilibrium” controls | the 
_ ment is basically biological, it is ini- of 


ated by force action and, until such 


_ havior of the stars in the heaven and j 
the fish in the seas. The motion of the © 
teeth can be moved by injec- pla 
tions or internal ‘medication, the or- 


anets of the soli ar system and the mo-. 
thodontist will be vitally concernec 


he mo- 

manifestations of the same principle. 
universality of the concept of 


tion of the electrons of the atom are 
equilib rium is such that the fact 
of orthodontics has been significant, .. 


teeth ont equilibrium with their 
‘ls that in our contemporary 


surrounding environme nt cannot be 
mpts to surplant the early “mechi 
questioned, The equilibrium with 
or gadget approach by | a more 


which orthodontics is prim: arily con- 
scientific biological one, we have te nd- 


cerned is the static equilibrium of 
to forget the pure physics. 
forces. In orde r that the body, in this” 

ae: urthermore, research into ihe truc 


ase a tooth, be in static equilibrium, 
nature of the biological mechanism of | - 
conditions must be satisfied: 
tooth movement is fruitless without a 


bei ~The vector sum of all forces ac ting on 
pari allel understanding of the force ac 


9 | 


ae the tooth must equi al zero, 2. the vector 
involved. Within the next decade, 
sum of all moments of forces ac ting on 
biophysical research in the field of or- 


tooth relative to any point must 
thodontics should at answer a number of * 
bly also be zero. Forces whic h m: ty act on 
ome of whic hic 


the teeth include those applied direct- 
ly by the surrounding musculature, 
Ww hat is the quantitative forces due to ni atur al functions, suc h 


“7 ship between rr ate ol tooth move- as m; asticatio n, forces due to perni 
ment ‘through: its. bony environ: habits, to the presen 
and the reactive orthodontic appliances, and reac- 
the tooth root? tive forces s applied to the ‘Toots ol the 
2. What part is pl by the mus- teeth by the surrounding bony struc 
iture and the geometry of the ture through periodont: al liga- 
supporting: bony structure in ment. tthe the 
tblishing positional of rom the standpoint of | the ortho- 


the 


Sicher, whose impact on the biology 
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‘ted 
further on the "stability 
instant. in their new Putting 
ever, it may not be so self-evident that — the teeth into new positions of in- 
thet teeth must also b be in a mean state stants aneous static equilibrium ‘is not 
of equilibrium extending ¢ over a con- enough. These positions must be ones 
“3 sider: tble period of time. Over such of stable static equilibrium so that the 4 
a period the effects of short term teeth will not tend to drift back to 
dom forces can be expected to nullify, their old positions ‘of malocclusion or 
each other so that the resultant tooth to new positions of malocclusion with 
Result ant ore 


of long dura 


tant tion In general, a stable position is a 


es 
» 
repeated application enter into to which a body will return readily 


the mean equilibrium picture and un-— and of its own accord if subjected to 
of the e teeth. resultant minor displacement referred to will 


an this case may be described cause the body to be subjected to — 
as a sort of net force. For insti ince, a forces: whic h will dic tate a -retur n to its | 


ov. fore original position. If, however, the 


exerted by the buc musculature minor displacement causes the body to 
subjected to, say, be. ibjected to forces tending to fur- 


a 3 o7. force exerted by the ther increase the "displ: icement, the 
- be said to be subjecte to is said to be i in an unst: ible equil- 


oz. force exerted by the tongue and ibrium position. wet 


> buccally. As long asthe crown gy. ibility must consider the origin 


tooth is ‘acted upon b by long some of the forces that act upon the 


force, the li 
term resultant force, the mean teeth pr eviously ‘me ned, 


the 
brium of the forces emanating from 


plished by the dev culature, natur, al Sanctions, ‘ar perni- 


tions exerted on 
© the 


is in a stable should 
cul minate- in toot! be noted that these forces do not in- 
i clude tho we exerted by the appliance 
must emphasizec since consideration of these appliance 
on 

of application, as wel forces could be justified only if 
vector properties of force, important vationt were to wear some sort of re- 


4 in determination of the mean state of tentive indefinitely. 
It may be 


that the product force mi ignitude 
‘time controls the rate 


Fischer points out, in conn 
| razards of treatment, that ‘the 


stability o the denture in 
moveme 
& he sion the — of the very same 
_ Stasi ABI ITY respon ible for the 


mechanics which is of great import treatment. 
to the orthodontist is stability. I urely, from the st mech- 


~The orthodontist is concerned. with anics, stable positions of equilibrium — 


the movement of teeth from positions — are always positions in which the ener- 


— 

tooth can be further analyzed. In line of malocclusion posith 
| 2 
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gy stored in the system is a minimum. ae fabricated appli: ances, it is necessarily — 
Since the laws of mechanics are appli- apparent that a knowledge ot the 
cable to the teeth individually and to mecha anical properties of the 
the dentition as a whole, it must be involved is most essential. Each appli i 
concluded that stable positions of the ance as constructed by the orthodon: 
dentition and its clements are posi-  tist has certain essential mechanical 
tions in which “the energy stored in. ch acteristics, such as ‘strength, 
system is minimal. Here the sys- ness, and ‘resilience (energy storage 
tem in which cers is stored must tee a apacity) . These properties of the i ap 
pliance are dependent ‘upon the in- 
nent bone structure, fe trinsic properties of the al, 
the surrounding musculature. In some strength, stiffness, hardness, and re- | 
insti ances the “re may be but one stable = as well as the extrinsic prop- a 


erties: characteristic of the appliance 


location for a a a tooth or gm ent of sdipoula 


which stability will be achieved. An 4 the appliance are dictated by the | laws: 
CX ample of such multiple positions of of mechanics of materials, and are of 
stability would be molar -crossbite. direct concern in that they control the 
The maloccluded position is stable, om ignitude of | the forces exerted by yo 
since there is” no tendency: for the the appliance, the deformation of the 
~ tooth to move from this position or to = ippliance, and the rate at which force x * 
correct itse If. This malocclusion repre- will be dissipated. Since these prope ro 
“sents one of several energy minima. ties govern the basic mechi of the 
When this crossbite is corrected ortho- they are of utmost impor 


this essential tool. 


f 
dontically, a new position oi for a thorough understanding of 


energy is achieved and the 
Relapse of the dentition in- 
dicates that the teeth were left in un- 
stable. ‘positions at the « conclusion of 
treatment. Stability of the dentition’ branch of basic sci ience can be 
need not imply that the teeth are sta- “cient for its te under. 
tionary, since growth may present a_ bere 
changing set of conditions to which the perticular to or- 
teeth become e adapted by appropriate —thodontics is the science of theore _ 
movements. It can, however, be cate- _mechanics- the science of fo € action. a 
gorically stated that every 1elapse is” 


Scientific orthodontics requires a 
multidisciplined approach. No 


{ 
Unfortunately, t gradua 


end result of insta ability. orthodontics ‘eld 1e 


prepared in this area by under- 
HANICS OF MATERIALS gr: adui ate or professional training. 


Another subdivision of mechanics The tance of an under 
= with important ramific ations in ortho- 
dontics is that of the mec cha 


teri: als. Ww here mect ‘chanics as a w whole is om 1ust be relied upon ¢ in 
1S gical reaction in the movement of 


mechani of materials, in n particular, teeth. 
is concerned stresses, strains, anc he concept of equilibrium is 
deformations. Since orthodontic forces essential to an understanding of 
are exerted through the medium of forces acting upon individu: il teeth 
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Principles For The 
4 Bracket W ith R otation 
D. Lewis, D. 
Seattle, W m 
thas been little question 
mong those who are with the Whe n threading 
fe ‘wise orthodontic br cket tha at it is staples, it will ¢ often be found that the 
one of the most ittachments steel ligatures are quite loose even 
ye ‘t designed for the correction ol _ fore the patient leaves the office. ‘I his 
malocclusion of teeth. Pechnically “its seems to indicate thz at sometimes method 
“scope is broad. It is possible to move _ has been. accomplished by this method | 
teeth in any direction with round and in the correction of these rotated 
-rectangula archwires whe n they are teeth. Who has forgotte n to re- 
— tion with the ¢ edge- place rotation ligatur on re 
me Po q 
There is, however, one we: i pointme nt, find one or more teeth re 
‘this mech: inism as it has been used. It suming their one time 1 ited 
us 
the ‘difficulty encountered in the tions? How often you | threaded | 
rotated teeth. Slight ligature and had the staple tear 
severe tooth rotations are a problem — away from the band? 


n 
correct al d, secondly, prob- Many attempts have been made 
aintain in their new positions overcome weakness of the edge- ‘3 


‘ 


lem to n 
La 
after the correction. Staples are wise brac The most succes: 
erally soldered or welded the seems now is combination of the 
mesial and distal each band in bracket and two rotation arms 
strategic positions from second bicws ending laterally the bracket 


vid to second bicuspid for the purpose jtself. 


A 
of applying 7 lever against the the archwire, round or rec- 


bracket for rotation movements. Li ig- : ti angular, is seated in the brackets : 
atures running through these staples “the tn their relatively 


and ligated to the archwire slowly and 
and ligated t y rect positions in the dental arch, the 


gradually correct the rotation of the __archwire rests not only in the bracket 


teeth after repeated activations. slots, but also on both ‘edges of the 
procedure is generally slow 


b ful TI rotation arms. Thus, instead of one, 
and can b pain u to th ratie nt. a 
there are three points ¢ of contact pos- 


tightening of the steel ligatures Pass: sible with the archwire for each band 
ing through the staples then 


with the application of a single lig- 


rl t 


In cases where there are sever: al 
severely rotated teeth, it is not al- 

7 ae Presented before the Pacific Northwest w ays possible or adv isable to fully sea aa 
Component of The Angle Society of Ortho- sts iting 016 archwire int h 

bracket the first: time (Fig. 1). Phe 


archwire may be ligated into most ‘el 


Clinical Associate, Department of Ortho- 
donties, University of Washington, ‘the bra acket ts but only pulled close to 


fee 
& 


the above mentioned three 


points contact | with | ‘the 


rotation arm sinc conti act with the arch-— 
wire assists in the correction of adjoin- 


ing rotated teeth and their mainten- 


>. 

Maintenance of corrected position 
is necessary and important 


in the case mandibular incisors 


= 
r partially ‘seated into others. 
generally rests against only 
are being are 


one of the rotating arms on cach 
tained in straight alignment because 


tated tooth and, when the steel liga. 
the constant three points of contact: 


ture pulls the small round archwire 

with the recti archwire.— 
into the bracket, the prominent por- liude 
of the rotated tooth is. gently has always reen judgment 


i ‘sil 
pushed into its correct position use small round starting archwires in 


‘ i 
through the spring and resiliency of of our ¢ th nd 


the archwire acting on the prominent 
rote ation arm. Thus a gentle pull and © 
push action starts the correction of 
In most cases after an procedure with these small round 
acs 


or two it is , possible for each tooth to wires, and is certainly less painful to 
points the patient. This is also ideal for the | 


contact with the small round arch- of Rotated teeth 
stances, without pain or annoyance to a 


is quite obvious that this makes 


been ceme ented. | is a more ‘io 
logic action in 
hard and soft tissues to get bracket | 


the patient when a little care is exer- 


— eliminating the time necessary for the 


the use of staples unnecessary 
> patie ot ¢ re 
soldering of two on each band. More — wires. Often the 1 atient is not aware : 
correction or rotations are being» 


important, however, is the elimination 


of the time consuming: oper ation of mplished and, only when shown 


tieing and retieing ligatures through do they the 

ligature ties securing the archwire in _ It is easy to realize that the most 5, 
each bracket are all that is necessary succes sful corrections of rotated te eth ira, 
for tooth when rotation arms are are those that are a 1ccomplishe very 


‘early in treatment. When 


» brac vas with rotation arms, never allowed to re turn to thei ir former 


— 
— otated teeth, 
— 
ae 
— 
ae. 
—. 
4 
— — 


nd roti ited is maint d = 


extr roti ations 

corrected ve ager been a a 
hazard to successful treatment and re- 
te ntion, Often these cases have proven 
dis disappointment because such teeth 


oved mech anically difficult to roti ite 


ind after treatment. A partial 


was kept by always maintaining ten- 


through s staples. Rotated bic uspids and | fos 

-cuspids, as well as anteriors, fall into | 


this category and occur in one or both = 


arches. 


overcorrection of roti ated 


g. 2 above, below. 


a is very 
occasion, the rotation will be 


the light r archwire 50. extreme tha ut the archwire cannot 


drawn into the bracket by the liga- ligated into the bracket for a n 


«ture, the prominent rotation arm is pointment or two and a ligature 
pushed away from the archwire, thus the lingual spur to the archwire starts 
actually overcorrecting the once ro- the rotation with the notched arm act- 


tated tooth, ing as. a fulcrum against the ‘archwire, 
henever possible average As soon as the bracket is available for 
rotation, the bracket is placed” ide ally ligation, il spur is no longer 
in the middle | of the tooth mesio- tak ater 


it mz ‘be imponsile to use, both ro- mi ide and cemented. 


here 


« 


1 
fon 
1€ band is cemented. The remz to extreme rotation 
arm is bent out so it is a more prom- te: of the | tooth, Fi ‘ig. 3. A plain band is — 


inent fulcrum the bracket is made— with | a lingual spur and 

ligated; sometimes it will help to notch notched rotating arm to serve as a ful- 

the edge of the rotation arm slightly crum. After the rotation is 

nd archwire. A spur corrected through t the action of the a 

and the archwire « on the ful 


to receive the ro 
soldered on Ting il of 


— 
— 
— _ 
— 
actually and efficiently overcol rect from which a ligature can be applied ‘ | 
once badly rotated tooth. W 
pair of pliers either rotation arn] 
. 
— 
— 
— 
— 
a 


crum, band i is s removed, a bracket mi andibutar canines a 


stances are not too common. caused 


ARALLEL Roots = 


ainly the Valu: able thodontically, too, tipped teeth in the 
mandibular arch can 


> 
control the tipping ol An in return of a - 
through the use of spurs. Spurs stra- In extraction cases anti-tip spurs 
tegically soldered on the rotation arms soldered | on the rotation arn arms of ca- 
prevent the 1e undesirable tipping of nine bands gingivally to the archwire- 
‘some teeth during orthodontic move- on the mesial, and occlusally on the 
ment and on other teeth cause distal, prevent these teeth from tip- 
desirable tipping when needed. ss as they are being moved distally. | 7 
Canines and premolars in both jaws, Likewise, on the bands, 


but particularly in the mandible, often spurs soldered gingivally on the dis- 

tip undesirably during space closure tal and to the _archwire 
in extraction cases. Who hasn't str ug- the mesial, assist. keeping these 
_ gled with these teeth to maintain them — teeth from tipping in the closure of 
failed by y several degrees to finish with has — proven a -countles 

parallel roots the teeth on cither of time _with good results ‘wth 


sat the 


te eth and roots for our patients? What 
if lower x anines do » tip distally 6 de- a ‘tml I pellet ol solder is fused on the 
grees, and second premolars tip for- ‘surfac ces of both rotation arms ne ar a - 
ward a similar amount? Is this dan- _ their t erminal ends. A piece of round a 
_ gerous? Will they straighten up even- or rectangular gold wire is soldered at 4 


tually? If you are lucky, these mandi- right angles to each ‘rotation nm arm 


bular teeth will straighten up up by them. “the spots where the solder. Was pre-— 
selves, but there most probably will viously placed. The gold wires are cut i, - 
a open contact betw ween <i, and flush with the arch- 
me second premolars. Well, “one gingivally, 


that is s better, one might argue, than aa and ‘the other occlusally, Fig. 4. ane = ie 


in loose contact. That is true, but ‘There are several ways to solder on 4 


hat about the result occlusion these ‘Spurs; perhaps easiest way is 
e large open contacts exist? If the to a short : section of 022 x othe 


dace urately ‘the ro 
and mola irs in an e1 to relat ition- dere 
ship instead of the Cusps | in section. Spurs can be positioned, after 


Suppose we e are and the staples are e soldered. 


— 

— 

— 

— 
— 
— 
— 

— 
— 
&g 

— 

— 

ee 2 

— 

— 


tip spurs are used a 


spurs vastly increase “the lever rage 
tion of the Starting round archwire 
in upr ighting initially- tipped canines 
and premolars. application of 
‘these spurs is obviously not limited © 


ases 
to extraction cases alone. 


Spurs soldered on rotation arms 
ave r function only me 


tio It the ability to 


Comet Start “or i initiate the tipping of a 
or a group of teeth when and 


where desired. I refer to the nor normal 

artistic tipping positioning of 
maxillary lateral incisors by means 


OF spurs, tip spurs in fact soldered 


on mesial rotation arms of the se 


they are swith th the 1 
4 above, Fig. 5 be low. wr archwire when it is ‘teed 


5 be 


erty Anti-tip spurs, as. their name im- : 
Thus only very slight artistic bends 


tation arms prev ent the tipping rg of pre 


molars and canines as they are 
moved in extraction cases, F ig. 5 
Mechanic ally the spurs gr eatly it 
leverage action of the 
thus enhancing the success of bodily 


‘move ment ol teeth. The rotation: 


wire, When the extraction space is 
closed | the canine and pre- 
lar, the spur continue to” shold 


down 
> 
, how in 
whic h canines or iginally present distal 
axial inclinations and second | premo-— 
lars, particularly the lowers, mi ay also 
exhibit marked mesial axial inclina- 
tions, Fig. 6. The small round startin 


ing this unde sirable tipping when anti- M Fig. 6 above, Fig. 7 below. te } 
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A 


re necessary in the archwi ire to n 


the central and lateral root apices 
however, these Bens are not needed. — 


est anyone 

tipping tows vard one another. lt ored in the treatment of our cases, 
ate these four 


sulla idea to ligat it ‘Should’ be stated clearly that 


from occurring. early in treatment as is feasible in all 
These spurs especis ally effec. ba 


cases. Greater control in every direc- 
tive in correcting perverted axial in- 


tion is” possible with the rectangular 


later Often extreme and initial leveling have been effect-— 
ese _teet 1 presents quite a prob 


in correction. — The starting 1 round | ass 
archwires, acting on these spurs, in- 


tate unfe ably | and the correction 

itiate ideal normal tipping of 

these roti itions- is essential to the not 
ialinclined incisors early ‘in treat- 


mal positioning of the maxillary buc- 
. Later, when a rectangular arch- oT 8 y 


ki) cal teeth during treatment and for 
wire is used, the desirable tipping is essful retent Thi 
successful reten ion. This correction is" 
continued. In some i instances these 


quite easily accom hed through ‘the 
be used ‘on lower incisors 
of the double wich molar brac- 
> ket which has one rotation arm. T he 
terminal end of the rotation arm is a 
AXIAL INCLINATION fulcrum and, when the starting round 
width brackets with two ro- archwire is ligated into the bracke 
. 
tation arms for maxillary central correction of the rotation is 
cisors also are very effective on these complished. mesiobucc 
two upper teeth. Lingus il root torque, is pulled bucally and the distobuccal _ wi 
so necessary for most maxilla cusp pushed ig. 8. W hen 


-_ trals, is more easily accom plished with | the correction 


the double width brac ickets, while the 


ficiency. of the bracket cature of tl 
was stated earlier that it is Ligh- It to do the temporary re- 
desirable in most cases to start duction or bendi ing away of one arm 
movement with light rot round on the promi inent “edge of a rotated” 
 silient archwires. Bracket engagement, tooth so that a starting archwire will 


‘velil ng and first steps in the cor- - net be too promine nt on extremely ro- 
rection “of rotations” are begun after: iti ated maxillary incisors when ligated. 


3 the first archwire is pli iced. If possi- “his be ‘nding aw: ay of rot vation 


ble, all rotations are with is. at the 


s first 
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Instructions to 


ay The author should peur the original typed copy of the manuscript, 
— double- “spaced on bond paper. The author’s name and city of residence should 
appear imme ediately_ after the title, and the stree ect address should appear at 


Do be des: 

U-1 or L- 6, but i in text names of hy should be fully v written 

gy Line drawings should be prepared in India ink on white stock; the width 
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beep & in mind proportionate reduction or enlargement of illus- 
and that arrangement of material should be 
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_ The Frankfort plane should appear in ce -phalometric racings, and wherever _ 


should provide the basis of orientation of illustrative matter portraying 


= the face, whether it be films, tracings or facial Photog raphs. 2. 


_ Extraneous details should be eliminated from illustra a in order 
to keep the salient portions of the cut as large as possible, i.e., the uc a 
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